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*CONSEBRVATION OF HNERGY: HOME AND SCHOOL

\\ . R #

INTRODdCTION:

Because engrgy was cheap in the past, we have built ‘inefficient
cars, inefficient buildings,, and inefficient’ factories and homes.
Little thought was given tg the fact that supplies of fossil fuels
are very limited.. Now, our very survival depends on the conserva-.
tion of our present sources of energy and the development of new
ones, Of all the optgons available to the country; conservation
can be the cheapest alid fastest means of decreasing our dependence
on foreign oil. Through conservation, all Americans ‘can participate
directly in improving our - endrgy p051t10u.

) . t

©BJ BCTIVES: | - - o,

1. To make students aware of the extent ‘'of the energy crunch,

2, To help sthdents become more observant of the wasteful o a .

) uses of fenergy. o he T
3. 7To help students see how they can part1c1pate directly ot
. in improving our country's energy position. :

CONCEPTS TO BE DEVELOPED:

L

- . 1, BEBnergy resources are many and varied and have evolved
over a long period of history.
2. As much as 30-~50% of the energy consymed in the U.S. .
is wasted.
3. Homes, offices, and schools accéunt for 24% of our total.
' energy consumption, Savings can be made through:
-A, Increasing home insulatiop
B. Using more efficient appliances . o
C. Better energy management.,
4, Transportatibn accounts for 25% bf our total energy
consumption.. Savings can be made through:
A, Redu01d§ auto size and weight
B. Improving dxiving habits
C. Improving commuter habits *
D. .Encouraging mass transit. =«

4

L ' P N ’l ,
ACTIVITIES: : . L

The following activities were created to meet the objectives,
awd concepts above, primarily for grades 7-9. However, many
are easily adapted for students in both elementary and high
schogl. A general vocabulary/definition qf energy terms list
has been included which teachers may condense or enlarge as best
fits individual teaching needs. v A
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No, 1 Bnarny resources are maay and varied and have evolved
. Over a long period-of history,
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ACTIVTTY:| - IHINCING ABOUT ENERGY RESQURCES IN OUR HISTORY, )

y & £

)

. t
‘ . I\ §

<

MATZRIALS:

s ™

Copies of Actiwity for each student. See attached model.

i

-

£

o »
/

S%m&nm)qummw: : 23 *

O N Let students work individually on-listing the
' 10 better~known sources of energy from our .
s history. Pictures will provide clue} to some.

, After this is done, students should try te work
the grid puzzle using answers from their listing

. to "successfully place appropriate letters in each
. - . block. ~ .

t

' N -
) Lead a discussion as to the importance angd significanceé
. ) . : of each for the present period

) . -

'Y .

‘>

-

<XPECTED RESULTSi] y Students will become more aware of past apd présent ,
: " energy résources of the world and begin thinking .
¢ Of the future. v

.6 pEsTCOPYAVAILABLE

» - -
-l _ IR TN T N N E N =R N . - e
:
.
.
}

C
<




- wan wEs Swp TP owp =

Fill in the squares vertically with
energy sources, using the lefters
in the word “humanities’’ as
clues. (Answer grid on page 15.)
Students can create their own
grids choosing other energy-re-
lated terms as the base, See who
can make use of the most energy
sources in one or two terms,
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LCONCBPT:.INO.;I Bnexrgy resources are many and varied and*have ‘avolved *
' over a long period .of history. ' ' \

£
[

ACTIVITY: A. PRIMARY ENERGY SOURCES
B. WHERE WE GET OUR ENERGY; HOW WE GSE IT! "

-

-

T

v @

»

> ¢

. e » ®
SUGGESTED PROCEDURE’] . Diseuss primary‘dnergy sources with childrer.
: ) Have them fill in the blanks in the four
‘ sections of questions.

7

B, Have students study Graphs‘A and B and
) answer questions pertaining each. ™

’ 4 + € ) ‘ ’
- . o =
l MATHERIALS:, . Students copies of attached two activitied., - - .

, - Have students check appropriate colums

l . - in the 10 boxes.) .
o . ‘ . . . ) . \

1. , :

. 3 . *

. ' {

Y 4
. ) AY
I.. ) &
) P g,
1 . o
- . Students will learn about primary sources 25) . |
EXPECTED RESULTSil energy, energy resource distribution and
’ . source expressed in percentages,’ and'types

of energy ysed.

| 5 .7
\Q. . .o ™ A .
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Activity Master 3 S ) - . |
Prxmary Energy Sources ,. o S

' ' IIIIIIIIIII
Ry A

Natural Gas’

g ~ P .
. Falling water

2Ly
~
x

4 %
cooking funning - .  heating runniag résource for Lighting
outdoors, modern day homes, fac- cars, trucks, manufactur- houses and
lireplaces " locomotives - tories, \f- _ buses, _ ing prod- . . other build-
: fices S planes . \ucts, - ings -
, o~ fertmur '
. './\-v’t»«- Loar e N aas g o) '

~

AR,
Tha diagram above shows six primary sources ot energy. Lines connect each primary energy sourcedto the most .

important work it does. Which energy source.is seldom used today? Which two do not involve burning to produco
nbwer’7 Which ones are used to make eloctricuty? 2o wu;-mh s ond; ruclia

Use the information on the chart and on the energy timeline to help you complete these four stories

- - - --. -.-;.-o,,,.;_,
. . e . ~
A . kAT

& about the Spntz famuly _ _ N * _ o
B e
! 1. In 1901, Great-grapdma and Great-grandpa ~ heating by installing afuynacge in the basement. The :
< ¥ Soritz went by train to Niagara Falls for their honey- . primary energy source was _'_ ..’
. ] “"oon. The train engine burned "~ _: ~to - Since 1952 the Spritzes, like most Amesicans, have
] Doil the water that made the e . that heated their homes with a primary energy sourcp
{ Jrove it. The primary source of energy was ' « thatis clean and convenient to use. It is ::.a.‘...q.;..
l ' —=t_ Not' long ago their great- \/____m_ ..
grandchildren flew by jet to California. The primary o ' ’ v
. energy source that got them there was._ h ; 4. Recently a young Spritz asked how thé e( ectricity
l. v ¢4 & that lights the house and runs the appliances is
2. Gre#t-grandpa Spritz w{i one of the first in town ° made. His dad drew a picture of a giant wheei with
. to drive an automobile. His Model T burhed .+ T blades. "“This is & _ findeme, englno." he said.
——=2- . The primary source of this fuel is " . - "'There are a number of these at our city's power
l s i ASpritz great-grandson earns his\- ‘plant. These giant wheeis turn to make electric
living dnvmg a biq diesel truck.The prlmary sourced : -energy Falling _cwwiame or powerful biasts of °
) ot this fuel is £ _ ~dsarae  turn the whaeels. You can't get steam, ot
L - N ‘oourse, without boiling wator And so a primary
. .74 3. Four generations'of Spritzes have livgd in the oid energy source furpishes heat to boil the water.” The
= ¥ family home. A$ the turn of the century*the family -, primary energy sét'arce that makes most of our.elec- -

4
WM

huddled .around a stove in the parlor for warmth. tributy is coal. Other sources mightbe .+ b

Probably the primary egergy source was " Mwwﬂ/_
owe 2 st |n 1928 the¥amily put in central ;
S 5. )
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Activity Mutyr 4

How We Use It

26% Trans-
portation 36%

Industry

. -
@ b S Smaits Sl PR = st - B AL o ==k =
. 0

Commercial
1978 figures®

GRAPH A . ‘

Graph A divides our energy use into four
qroups, In what group do we use the most
pnergy? P A

What ranks second? - rieened o

" In what ways do you use energy in each of
thege two groups ? What group(s) gives you the
most opportunity to cut down on your energy
consumption?

N > 0

Vh:ch groups ti$e energy when you do each of
the. following,ACheck the box or boxes in the
appropnate columns.

~

,The_ﬂrst one is done for you.)

. . .
Ry LA
s e At
c A Y R R

rlak

. v P PRI Y

Transportation

’”dustry
Commercia;

\ | Residentig;

1. Take a hot bath

2. Drive to a hamburger
stand

3. Fly iri an airplane -

4. Switch on aig-
conditionin

il Bl GE Em =

. Buy a new baseball . g v

o3
4 h'
‘}t‘
[

. Ride a school bus

[ ]
S
~N

. Blow dry your hair R
at home .

8. Buy a frozen pizza

9. Ride a-motor-bike

. Manufacture a

motor-bike
»

\

. machines that work for us and man-

‘Where We Get Our Energy S

-4%
Hydroelectric

25%
Natural Gas

GRARH B -

Graph B shows fﬁo ptmary ;86%:8 of
energy. These Tive rces ply
Americans with m
rneeds. They |

ihgs in which
They fuel our vehlclos They run

ufacture and pfocess thegoodsweuse /~,
and the foods we eat. Look at.GraphB .
and answar these questions.

*Numbers may not total 100% because of .
rounding.

4

1. What energy source do we use
most? (

B Vi

-

2. Which do we use mostly for heating
our homes? °

Rl N

MR 7 9%

-,

3. What energy source, provides most
of the fuel for our transportation?

_ 4. Which one makes most of our elec-

tricity ?. g

5. What l_s a possible reason why we

use so little hydroelectric energy?
R Y PPy, (Y 2P ald AN b L

S

, 68 Why' is electricity not shown on this

chart? ,
- v - Y LGPV AS

-

<L

-

10

P

L 4

.

3§

Q.)

. 1978 figures* -
~> ' A ("—% \“

N

K1
¥
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GRADES 7-9

10

-
,&
I

o e ,
. ’ . .' L 4

I lﬁf)\k’:‘.’rl No, 1 L1aYny resources’are ma‘n.y‘ and varied and have e\;olved
. ' { over a lona nariod of history,
i ’ - |
A Y . . Ko » i ‘/t
.’ ACTIVITY:| FINISH THE ENERGY TIMBLINK! /
C (

\!

MATERTALS: " Student copies of Bnergy Timeline (sge attached sheets)

" Glue or paste, scissors,

e

¢ ) ’ :
- /

-»

SUGGESTED PROCEDURE :

.
’q.

lf(«Have‘stuQents work individually on energy timeline.

\. ¢
After completion, g0 over answers. .Discuss g%her
pertinent events in American History occurring
at the same intervals of time as on the timeline.

Cut timeline into indicated strips and glue or paste
strips together to form'timeline, Display. ‘

.

-

4

~

- .
-

RESUL}S . Students will deyelop an understandingrof,some of
- the important events in energy development history,

.

1

LFXPECTED

' ’ . Sag
L ' - * ' . ‘-,_"’
.
. . . . d ‘ - )
o ;- , 11
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Coal and wood still furnish
most of the energy in homes.
Coal-fired “iron horses” (rall- -
roads) — and real horses —

. continue to take mostpeople

. places. Although the electric
bulb has been invented most
people still use kerosene or
gaslights to read by.
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[1900- 1

v, 1903 \
The engine in the
Wright brothers' plane

¥ Parsons perfects the -

1684
In England, Charles

1886

Karl
builds the 1st success-
ful automobile.

steam
and advances the de-

velopment of electrical
energy.
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Activity Master 2
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1905 Albert Einstein ~ ©

' develops a theory e
for measuring. .
energy and pre-

ares the way for

1910

+ Ford makes the first

1895

1892

The oil-burning

engine is invented
py L/ .- ‘_ S
Eventually, t
engine will r

lace - | harnesseq to

. -

steam-powered ones. -/ make ___° . -
..............................f‘:......‘.0................l.l...............
0TS R 1070 _192%]
— . / » |
o a. , \ . N .
rh ‘By tlie end of this period, many "
= new.homes have coal furnaces

~ in the basement. And more and

more cars appear in garages.

" 1895
’$ The power of
2 lagara Fall is T

N

is powered by he __ - Model ___ ¢+
age. _ car.
.......'.................;............:..........cuj....‘.....................-.a...........................................................’....-......................g..o
m& 193 I 14T - ﬁ_
026 : 1936 1940 1942 Many homes convert from
Robert Ho8ver Dam on the VL a In Chicago, © poal to natural gas for

Colorado River's fiber made from oil,

Enrico Fermi heating. Most families

o

Goddard tests ' own at least one car and
B . . + built to generate coal, and water “‘f ?ﬂ'the‘ flrst N some have two.
3 S - " makes ts first public ' - — ~
power. appearance. chain reaction.
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1952 N 1970 Yy 1980 Amerl :ans
Bell scientists ¢ 1957 Demands for energy grow. Congress 1973 . continue to
The U.S. gets America.gets more people, passes the OPEC look for ways to
raise hope f'Of its first big more homes, more factories (o a? nations it g ey
our energy fu- Co 4 s and businesses, more cars, R
! . Act. . he energy we
. ture wit_t) ghe electric power =~ more lﬂlcl\(\i. more buses, Alr oil and pro- - ;' ave andmf'lnd'
I OO plant at Ship- ;no:o %l;m:. Demand grows duce an energy NOW _ <orilaiicd”
battery. pingport, Pa. aster aq upply. {1, crisis. | sourc%n. 5
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~ HOME AND S cuoo : |
-— SN SEp TNy wme Wy ) . g \‘
N . o 8 - ' 7 .
- v ’ ’ - .

- - |‘ ! *
CO.VChT’_'l. No, 1 Epargy resources are many and varied and have evolved
ovar a long neriod of histoxy.) o Y

™~

. Q/ E o -
ACTIVITY;| . IRACING THE PATTERN OF U.,S: sniRGY CONSUMPTIQN

L3 . . ‘)/,/ . ? ‘
- ST . ' . . Y
\

MATERIALS: Copies of sample graphs for each student. Penci;i

and paper. | - A
: : .. D
SUGGESTED PROCEDURE : | ' | /
” . .
Ha\%e’studepts study each of the graphs-pie charts,
Help them interpret eagh and answer sample questions,
Teacher may make additional appropriate que stions,
. ' R . . T T T T primary raets
. Yotsl Percent of
Energy Total Energy

The Pattern ong_.S.yEnergy Consumption Consumed | Consumed

\

.

}unple questions to be used with graphs.

1. What source had the greatest de-

_ crease in use from one time period to

“ . the next? Increase? Discuss why.

. Our total energy consumption
increased by what percentage be-
tween 1850 and'19772 By how
many quads? Discuss the amount

£ . _ "’quadrillion” in other quantities,

: e.g. dallars, acres, kilometers, jelly

beans. .

3. Shduld other categories {sources) be .

added to reflect our current energy

uset Future use? .,

4. How do the charts reflect the coun-

try’s general IifestyI}and develop-

S & b S a0 B o e
N

T SO . * © ment{
l Lvt\"“ﬂ) RUSULTS: ) 5. Have each sydent list the sources
v . used in his/her own home and then

Students will ta: 'make a pie-chart for the home’s
n be able to better energy use. Do the same for the

understand past and)present state.:
—_ Unergy uses -and needs. v
A

-

16
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. GRAD«S

3

AN~ . ,

IONCEPT ) Yo ¢ Toas : ' o
f 1 h.iarr‘.y‘knr.oul‘c}’:& are maav aad A1

over a loag dericd of history

y =

-

/

\CTIVITY: : HOW TO BILND A BTKi GENGRATOR
§ .

-

% -

AN

.

AT IRTALS: 53e attached sheet. o

Ny

4

3UGGESTEDR PROCINTLE Follow iastruciions on attached sheet,

L]

* v *
B

an as .
.
’-\
, |
.
N
A
.
.

Qe
“

~

-
-

’

v

| ' .
' COETTED REATLTS. Students will 10:\)1':1 how to build-a simole
— ; aenerator which will »ut out enough electricity

l to. »ower a light bulh,
i . . . '

rRiCT - | .17 o

e i v . .

.

-

‘v

N

aried aad ‘have avolyaed
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Ganaerator .

Do youg students have lot$ of energy
that they wantto puttogood use? Than

bluld this bike generator 3
EQ-‘J(PMENT NEEDED

e Car generator (from -automotive
supply store or garage):

» Bicycie .

* Stand to support the rear wheel of
tha bike (Sold in stores; original pur-
pose of stand isto changea bu(a mto an
exerciser.)

1 Narrow belt 5'2 to 6 feet in cir-
cuinference (from a hardware store)

- » Sheetoiplyvood 4 feet X 6feet X V2

inch

. Aoogt 3 square feet.of
p! ,wood

o Elzctical wire

e One 9inch carriage bolt
e Six 2-inch countersink bolts
washers, and nuts

» Three 1 inch screws

* 12 volt Eght buip and holder

e Voltmeter (optional) .-

1-inch- thlck

PUTTING IT ALL TOGETHER
Building a Generctor Base. Screw
an S-inch X 12inch piece of l-inch
piwood to a square (12tinch x 12-
mch) plywood piece. The smaller piece
sr.ould be lined up parallel to a side of
the saquare piecz and about 3 inches

- frem the edge (se@ drawing above).

Nail two triangular pieces to the smaller
p:eca of plywood for support as shown.
Dsll a *4.inch hole at the-four cor-
ners. Dolts wiil be used later in these
Men to fasten the yenerator base to

y thet hage dfoot X 6-foot pi;woo,d

i shest.

'ace the generztor so that the cack
e verdcal poace of
tand the pullev.end nf tnr

on ' s NeX’

-anotner lead marked

base (see ‘draw}ng) Screw the pulley

end of the generatqr into the side of the
Square base.

Dnill a hole through the vertical piece

of plywood so that a long bolt can be

threaded , through the wood and

through the two openings in the top -

partt of the generator. Secure generator
to vertical plywood by adding a washer
and nut to the end of the camiage bolt,
or at both ends if the bolt is headless.

If addmonal support is needed, two

other triandular pieces can be added to
the other side of the vertical piece of
plywood after the wires have been con-
?ected to the generator.

Connecting Generator to Bike.
Remove the rear wheel. Take'the tire
off and place the belt around the wheel.
Put the wheel back on the bike and
then place the bike's rear wheel on the
stand. Drill a *2-inch hole through the
center of each section of the stand
resting on the floor. Then put the bike
and- stand on the 4-foot X 6-foot

plywood sheet.
Attach the other end of e belt from
the bike to the generator pulley. The

generator must be positioned so that

the pulley tums clockwise when the

bike is pedaled.

Attach the wires to the generator
leads as shown in the drawing above-
The positive ( +) orground lead is at the
rear of the generator. The negative (—)
lead from the rotating armature Is on
the .casing. Although this lead is
generally not marked, it is next to
"
Test:ng . . . Onre. Two . .
have fo test the generator to make sure
that it is turming correctiv. Connect the
othur end nf the leads to avo'imetzr or

o a L2ve ligar 200 and hower s'.uh‘_l.

.Not ali
_ car generators arz the same, so youwul

as those used in automcbile tail lights.
(The leads can be connected to the
holder or, with the help of a shcp
teacher, soldered directly to the base
and sid2 of the bulb.) _

Have someone pedal the bike while
you hold the generator to the plywood
to keep the belt taut and aligned. Watch
the voltmeter (or bulbl to see if
electricity is produced. Ifitisn't, change
the field lead so that it is connected to
the negative pole rather than to the
positive lead. This will probably solye
the difficulty.

[f not, turn the generator around so

that the pulley tums in the opposite -

direction, and then vary the field con-
nections as mentioned earlier. The
person pedaling will know when
electricity is being\produced because
the bike will become hard to.pedal.
Almost Finifhed. Once you are sure
the generator is working properly,
carefully align the belt on the wheeland

pulley. The belt should be reasonabiy *

tight and should ride in the middle of

the wheef\ and pulley when they are

turmning.

Mark the positions of the holes in the
pike stand and generator support on
the 4 X 6-ft plywood sheet. Drill '>-inch
holes through the plywood, counter-
sink the bolts, and bolt tha bike stand

., and generator support ﬁrmly to the

base. To make fine adjustments inthe .

belt alignment, it would be better to

have short slots rather than holes fcy
the bolits used with the bikd stand Ti:e
stand can then be moved 5hgb"y cche L
or left to chtain batter bt alighment.
The bike generator is now ready for
student use apd exjerimeniation.
Generate that nower artd tell us helv

youuse it. aybe vou'il ecrn bne of our
cuper dvards,

)

LY
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QF ENERGY: GRADES 7-9
scHoOL o

*

A

]

lCO\\&Pl’ No, 1 €naray resources are maay and varied and have evolved
. #vor A long neriod of hlstory. ’

. 1N -
. -

-

SUGGESTED PROCEDURE:
]

»

II.

. N _ |
IVITY: LBARNING ABOUT THE TENNESSEE VALLEY AUTHORITY

h ¢ -

Provide students with maps of the Tennessee
Valley region and have them locate and label
one or.moxe of the following groups:

. Hydroelectric dams

Steam Plants * -
Miclear plans ¢

Tennessee River and major ‘tributaries
States in the TVA region of service

S -
Y . ~

m::f)m >

-

After studying TVA materials, have students
answer appropriate questions concerning it.

4 -

(See attached sample list,) :
i $

Students will become familiar with TVA, what it is,

X”bCTLD RLSULT);l what it is doing, its functions, and how the federal

~ -

government has been involved in this project.

-
>

19

- ' Maps of thé Tennessea Valley region, colored pencils, pens..
‘MATSRINLS: Pencil and paper for answering of questions.
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-

10,
" 11.
12.
13-
14.
15.
16.
1%
18,
19,
20,
~21.
22,
23,
24,
25,
26.
27.

-~

28,

13 4

N
fwhnt 1s TVA~

’,
*

T o

S ITWENNESSES VALLEY AUTHORITY &

5 . ' . . §

wheéi and how was 1VA cremted?
What are the basic 0hJPC1LVP\ of the Acl crealing 1VAY

<

'what s stgtes make up’ the TVA region? S

3y whom are te top affalr< of 1VA aami nlstpred7
How are they chosen?: » \
What are employment totals for TVA? '
What employment opportunities are available at TVA for yeung ppoolo
Why are TVA.dams called multiple-purpose dans? |~
How many dams are in the Tennessee Valley WdtPI.COOtIO§ csys/tem?
Why do 1VA lake levels fluctuate?
Hew.do TVA reservoirs reduce flood damages?
ich TVA dams have navigation locks~”
Why did Congress authorize tva 1o generate and sell electr1c1ty
What power facilities d TVA operate’ -
Why are steam plants nzgted7 : - 'L
e in its steam plants

-

How much coal does TVA

Why are nuclear plants used? . s ..
How is TVA power distributed? 4 (\'
Why do rates keep going up? ' ' :

Does the American taxpayer pay for the TVA deer system’ " -

How much is invested in the TVA power gystem? .
Is TVA involved in the research and delelopment of ne@\ggfrgy sources?
Why does TVA:*urge, epergy conservation?’
What recreation 730111tles are located on TVA 1akes7 '
Is TVA concerned/ with environmental issues? . ‘
What does TVA de tohelp communities plan for the wige use of
their land, .air, and water resources?r ﬁ@r . ,
What }s TVA's "Fértilizer program'? , : .

14
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. SRIBERVATIICN. OF  ZNERGY: GRADES -0 A
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e R Nath e v ‘ .
{ UTTECT: NpL 1 €1aTay Tesourcesy are maay and varied and
. ovar g loag deriod of higtory,

' ‘ =
Y I3
]

A}

nave avolyed

[} .. -8 . “

- b

— S
— { . . e ﬁ .
ACTIVITY, BIOGRAPHICAL RESHARCH - ENERGY CONTRIBUTORS e
-bl . ﬁ.. ' ‘ -
< ~ . ” M
. I} ' ' © . Y
4 \ : J:n - .
ll . . e s (
MAT TRTIALS: Pencil, gaper. Source materla!s on famo4s contributors
. — ’ to the\field of energy. Library feciLities. )
. ‘ _

K ]

SUGGESTED !-’&OC&DUT\‘Ei
. /
\) ?,,

- "\Y * . .
Thomas Savery
Thomgﬁ_ﬁbwcomen
Jares watt

" Richard Trkpith

. Oliver Fvans

.Robert-Fulton

dwin Drake
" ‘Albert Finstein
Lennir, = France
¥olta L Italy

.‘ .."
J—

[ Charles Parsons
Robert Goddard
b
\
II A
.
; o
COLTTED RESTILT 3 gf
K —/ el
L - ‘ :

: ) { s
©
> > .
. ~
) - .

} . e \ R ) a4 _J
?

-

"HHave students select one or more of the followi ng v

.well-known contributors to the field of energy.
+ Reports may—Be given orally or in written form:

/A - LT
-George Stephenson ' . -
Siegfried Marcus . : .
- Gottlieb Daimler : *
ick ‘e Vicholaus Apgust Otto v
P . Borico Fermi - :
John EBrickson ' (/h
,Robert Oppenheimer : ) ~
Joseph Henry
Michal Faraday : S
« :ar] Benz ’ v

Rudolpf Diesel 7 o
Henry Ford . '

Wt

e

Students will learn more about nrominent individuals
who have made contributions to’}he fleld af-energy.

v . / // o

}

; 21 | - 4
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JQRADES 7-9

———— )- %
] HOME AND .SCHOOQL 1)
1- ' \ \
CQNCEPT: No. 2 As much as 3N=- 50"3\01‘ the energy consumed in the\ ’ _‘
. ; . J.S. is wasted,” - .
: - VoL o, . _
' . : ’ ’ ‘ QN N F- = . / -
ACTIVITY: i ; * -
l ¥ : ENERGY QUESTIONS < -
. . .'. ’ . -
MATERIAL S: Student copies of charts and questions
. L Y - , . ~
! . *
g ” . : ) .
.I SUGGESTED PROCEDURE: . -
' . T, Have students stiudy both chart and picture
6 and answer questions,
. { - * - - ~
. / A . - ‘ Discuss correct answers with students Afterwards,
l" . ‘ ) >
«r
: . v ' : g
' — A . C ~
. 1 § . . * - -
' ‘ , P
- \\! >\ ~ ) +
. . ")
[ s ’ . ,
L] ) \ \
: ., \\ t !
3 \ : ) '
r p‘ )
". F] - N\
eV ICTED Ry SULTS: . : Students will learn aboul the;divisina of \
4 .energy use in‘the U, S, and other ceneral :
_ xnf'orm'.\tlo'\ :\bout pnera), e e e e
\
i | '\
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Industnal
38%

{heating, lubrication

and (ue'l for machines)

_Vransportation

55%

(cars, motorcycles,

boats, planes, ships Resnidentisl snd

and trains) ¢ Comingrgual
19%
(heating and lubrication)
a% . .
Electricity ’ -
{cooking,
heating,
refriggration, . .
¢rconditioning
arg appliances) -~
»
<
Which user has the greatest dgpendency on 0il?
a. %ndustry N
b. ransportation )
c. Residential and Commercial .
4. Electricity , : ’ " /
w ‘ V
The information on this diagram shows
a. .the part of every tax dollar that 1is spent for
Americans' energy needs. '
b. the categories for fuel consumption. in the United
States. ’

c. how much o0il the United States impqgrts each year.
d. the environmental effects of oil AMise.

23
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(T) or false (F).
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W
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e

A==

" Look at the picture, then decide whether these statements$ are true-

01l spills affect coastal waters even more than deep
ocean waters.

o

v
An 0il spill means money lost to someone.

The picture shOWS\ghgfgy 1s being transpo;ted.

A national speed limit could have an effect on
shown 1in the picture.

K] »

A

It takes energy to transport energy.

pa

&

—

what is

Conservation of gasoline would mean we would have to
import less oil.

~

Choose the best answer for the following question..

—_ 9

Reduge the average speed of automobiles and you wiﬁl
reduce all the following EXCEPT -
need for tanker ships of oil from other plgpes

a.
b'
C.

d..

the

the’
. the

the

amount of pollutants in the air
number of highway deaths
need for automobile factories

29
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15
|
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e
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]
12

8

s much as 30-507% of the @nergy consumed in the

\ .S, is wastad,

1
.

‘ f"

~ v Y - -

L:AKERI\LS: Student copies, pencils. - o :

‘.

¢ -

A

SUGGASTED PROCLNIRE:

AR . )
. M ° -
. . . -

L
" \CTIVITY: TIEST YOUR.H, . (Juiz) P R

» ) - .
-
-

1: Have students work individually on quiz.

* 2. Gn over quiz with students.. . ; .
\ ‘ ¥ . - . . . <
This quiz can be used as a pré-test if desired ‘
beforeé getting into depth into energy education,
. ) .
. > .
) i
' Y h ! i ’% -
L
. . - . \
HXPECTED RESULTS: '
Students will begin to think more serigusly
- - about enerqgy education and see that there is
. a lot to think about and learn,
% .
“.'\ . . - —
t 4 . 3
L 9 :
(- A -
e - ;
. ¢ 29
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, o )
TestYourEQ.* . . i
. . our - L S Take this quiz to cheek your knowledge and understanding
' - - o Lo S - of energy-environment issues. When you have marked
L S L e JEENN your answer, turn to page 24 to see how well you have done.
1. 4. How much heating oil . . .
: . How much of the would be saved on a typical o 9. Which of the
energy used in gas winter-day if the attics of single How much ) following fuel
stoves supplies the family homes that needed faster than resources is in
pilot lights?. insulation were properly ' , thei;’ rate of greatest (lamger“
S oA 1(-)',.: '[-insulated ? | progluction of exhaustion ®
b. 23". . (a) 27? | are we _ a.coul
c. 50 ' (b) 8% - consuming b. petroleum |
, (¢) 50 M fossil c. natural gas
fuels? » .
A [ A 10 times <Oy
: ' _ ’ 1 - 0.1,000 times I\ .-
’ —— 5. How much of : |. ¢ 1,000,000 times :
the energy stored in crude : . ) :
/2. An incandescent petroleum is lost between the ; ' ) ' »
IEI’II and a fluorescent lamp +{ oil well and a moving Ca'i:' ; I - : : 10. In the year 2000, .-
havéthe same light output: a. 20 American total energy: .
Which uses energy more b. 60%: ____ 8. What fraction demand will be:
| efliciently? c. 0% - of the world's a. the same as today
i fluorescent energy consumption | | b. twice as much
b.incandescent -~ - occursin the U. 8.? as today :

¢. both about the same efliciency a.over 10% |, | ¢. three times as

b. over 20% much as today - ‘
c. over 30% el Ul.¢.

~ §

cee.— 3. How mang soft |
drink cans can be.
manufactured from

recycled aluminum with
“the energy needed t¢ The heat enérgy of ( 3 \
~ make a single can from gallon of gasoline
alunfinum ore? . i equivalent to |+ | | !’ \

» o a. three | | a. 5man-days of labor | &
: - b. five : b. 15 man-days of lalﬁ N 9] ,",'llt'

, * Euergy Quotient. c. twenty . ¢ 25 man-days ol;;!por S _ )},,‘

S _ LA Calls X
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" ANSWERS:

-

nuclear power plants.

4. (b) If attic insulation were added to the 15 million nnz’«fannly

o 1. (c) Approximately half of the gas uscd in a gas stove is uséd to fuel
the pilot lights because pilot lights burn continuously,

2. (a) Fluorescent lights give off three to four times as much light per.
watt of electricity uscd as incandescent lamps do. One 40-watt
+ fluorescent light gives moredight than thrce 60-watt incandescent
bulbs (and the annual savings may be as much as $10).

3. (c) Aluminum is a very energy intensive material with the largest
) share of the energy going tp process the ore. Recycling is a
. great cnergy saver. The nat&pn s total throwaway congainers
equivalent energy waste is equal to the output of 10 large Ta

Score 1 for each corrcct answer.
0—b Poor, 6—1 Fair, 8—10 Good.

homes that need it, it would save about 8 percent of ‘the hcatmg

ail previously used on a winter day.

- e

B. (c) Ninety-four percent of the enorxzy in the gasoline from crude ' -_ _ @
N : petroleum is lost in making your car move. The eﬂicnenclel of ' - .

the most important steps where energy is lost are: v s
8%

- producing the crude oil
‘refining
gasoline transport
engine thermal efficiency .
engine mechanical efficiency
rvolling efficiency

s

- . "8ix factors together: 67 .

87%
7%
29%
17
30

The totd] efliciency of the system is.found by multiplying the ‘ ,

6. (b) 15 man-days of labor. Said in anothér way, one barrel of oil ¢

labor for 2 ycars. - .

*

is approximately 30 seconds.

t

years or so.

-

contains heat enerpy equivalent to the ehergy of a man at hard

» 7. (c) In less than 500 years man will have consumed essentidlly all of
the coul, ojl. and gas that nature started forming 500,000,000 L
years ago. By conipurison, that same f1action of a calenday year

= 8. (c) More than a third of the world's cnergy is corisumed by the 6% o
of the world's population rondmrz in the United States. . ' P
9. (c) Natural gas veserves in the U. §. are expected to be exhausted in .
about 40 vears, Petroleum should last for a century. Coal, 500

P

10. (b) For more than a century, American demand for energy has
doubled, on the nvernszo every 20-25 vears.

Rl

)

O
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CCNCEPT: Mo, 2 “somuch as 37-50% of 4he enexrgy coiasumed in the
: S Y s, i wastad, \

e . o

ACTIVITY:| Use the draftometer to see where air ,goes inand out \

) - _ |
PATERIALS:| pPencil, Plastic Wrap, Tane .. . =

‘. ( -~
L .
T

-',--ﬂ-“n‘-
I _‘_ B .
4
/

' o ¢ —— 9~ .
- SJGGeSTED PROCHEDURE: ———1) |
i o tape '
| < - Makea T
. draftometer _ i
like this one. Cut a strip ot prastic C -
. , tood wrap 12cm x 2%cm.
' Tape the strip to a pencil. * v
: . . > Blow gently and see h;)w ) °
frealy the plastic responds ) ¢
' ' . 1o air movement .
. \——_—_——’/"—_\_’ ’ - : .
- Note: A lorcod &ir furnace
’ must be off to use a draftometer
l x\ or yqy_gyul get faise drafts.
. : N V.
' - EXPECIED RE.SUL'IS:T*' S e
' - e \ . .
» ' Hold it ug in front of the windows to check the
) . dlrectlon of drafts ‘ ‘
Students will have an easy and inexpensive way to check for drafts
l' in various locatlonh of homes, bulldlngs schools, :
. ~




Y GRAD#ES 729

CONCESTIl No, g As much as 30-50% of the energy consumed in the
Uo So iS W&Stedo ’ ! -

’ . 1
/\CTI:’TTYr | A. WHAT CAN YOU DO TO SAVE ENERGY? ¢
‘ B, JY*5 EVERYONH'S JOB1 -
- . . \
' \ . |
s - . Student copies of the two activities attached.
MAT ZRINLS:
| | ,
TN
N ) . -
' | \‘\“ ‘ . /
' ' ' “N:'\ﬁ-?? - ) .
. - \\\E \ . o
. SUGGESTED PROCEDURLE: 'HaVé students follow the directions given
for each activity, ‘ :
i _ . . d [
B . Go over activities after completion afd lead
: discussion about different aspects of energy
: . - conservation, : : '
. N \\' - » ‘

AY

'.
l‘_-.\""ECT.i‘.D RESULTS: Students will think of ways to conserve energy
’ in a variety of ways and learn how to nlot

' energy consumption on a graph,
o :

- 30 N

N .
~
- -

1
1
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Activity Master §7

What Can YOU Do To Save l:neagyr’

[y - M . k3
. ~ i | : R \
Part 1. Part 2;
Brenda's motherand Wayne's father each work ten miles awayfrom their Below are the Hazleton's heating bills for two different years. During the
homes In-a five-day week, each uses five gallons of gas driving to and tirst year, they had no insulation in their 1800 sq. ft. home. At the end of
from work. Wayne's father drives alone. Brenda's mother is in a car-pool the year they had their house fully insulated, so the cost of heating their -
in which she takes four other persons to work. If each bf her passengers . home went down. On the graph below, place a dot for the cost of each
drove, each would also use five gallons of gas a week. Now that they heating month of the first year. Then draw a black line between the dots.
car-pool, how much gasoline does Brenda’'s mother help save each Do the same thing in red for the following year. Compare the Hazleton's
week? _’ -~ : savings with insulation.
each year? __ ' . How could Wayne's father help How much did they save in January?
save energy? ' _ How much for the~entire heating season?
The Bailey's are going away on vacation. They are concqrned about Fitst Year  Following Year .
burglars and want a light on in their house from 7:30 to 11 o'clock each * October $24 ... $20 .
+evening. Can you suggest how they might do this without wasting November $61 ... ... $45
energy? - December - $98 ....... ........... $70
: . o ‘. January .*$135.......‘ ........... $95
lecting the right size electric Iught bulb can help save energy. On the February $16 ... AERREREE $80 -
ackage is listed the number of watts (the amount of power needed to March $98 .......... e $70 )
ake the light buib work), thQ lumens (the brightness of the bulb), and = Ap ! $73 ... $50
the number of hours the bulb will last. xvnh this information, how could . ' - -
you select the most efficient bulb? Oct. ]
‘ : o ) Nov. -
.~ " T2y : p 1
. John and his sister are going to wash clothes. He wants to do his three - 7 —
shirts separately. His sister wintsto do them with her five btouses Which Jan
way will conserve pnergy? : - o - - -
. Why? — — : Feb. | - [ R . _ ‘
v 7 ~ PR b
. ' ‘ ’ © "Mar. Vi
Jack has just come indoors after skating on the pond and feels cold. He . '
wants to turn the thermostat up to 80° F. His mother tells him to leave it 'Apr. . ( . /
where she has set it at 68° and put oh a sweater Who is more energy- W ) 0 0 w w0 | \7
conscious? . . ' » 5]’ 3} 3 3\8 /" §, 3 .8 - N g—; L
* Why? o . ® v v o
L e : . RN - — - + Doyouthinkinsulation would help to lowerair—condltionlng bills? Why or
o ’ L) * el e . : . L i Why nOl? . . \

T . Ad \
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Activity Master 18

» y Read the |dea for conserwng energy in the.column headed Conservation Mothod : :
. 't S Evel‘yone S JOb! Then answer the questions in the spaces provided. v . S
What energy ) How can we encourage | -
resources does Does it use g |
Conservation What sector of this save? Does It use energy more this conservation
Method society? (circle (write: natural less energy? etliclontiv? measure?
one or more) - hatural gas, (Yes or No) : ¢ y (brainstorm as many

petroleum (Yes or No)

ideas as you can)

. . or coal) - ] . e '
Flying passenger . . ' :

airplanes only - © tradsportaton ' industriat ‘ ' _ N

when they-are - o ~ e .
o Ciar SR |
- N

commercial }es-dcnliaj(_

L 4
L 4

Shipping freight by | m é’j;% )
train instead of o ' , - '
*

'Replacing incandes- m 4;‘;:& o . _

cent light bulbs ' . . \ oo :
with tluorescent ] m .. ) 7 ‘ e
lights U ,
.‘ - i L4 \ AR
, : N\ . -

Reducing heating \‘*”f“?‘”@ é"% ' ' . . )
. and cooling ' : = .o _ __— o

where spacg, IS . o : o o O , .

unoccupied { @:E}I m o ' '

Recycling steel, ﬁ g@ _ ' .

paper, glass, - ' T IO Lo . ‘

. . A , - >y N . -
. Developing and . 4‘;’;;[!; ' C
- using mass transit \. : -l YO PR ,

sy;ﬂems. n , Klﬁi?bﬁf %@ . ‘ ) | | | -
33 - " T 34
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LY QE - ENERGY: GRADES 7-0- a?‘}/

As much as 30-5
U.s. 1s wasted.

.1 light colored construction paper, pictures from magazines
or photographs, scissors, glue or paste.

. e ,

ACTIVITY: - : « ‘
ENERGY PROVEGRBS! ‘ | _
. ; ™. i 4
? , ~ -- .
. ] . .
1/\
ﬁﬁl:?IALS: Set of "proverbs,”" 3 x 5 cards, pencil, paﬁer, magic markers,

. N
57GGES?ED-PROCEDU%E: : l. Print interefting "proverbs"” on 3 x 5 cards

(These can be taken from Bible, Poor Richard's
Almanac, or a number of other sources. )

~

. 2. Have students rewrite proverbs using energy
conservation tins. 7These may be printed on
theé cards or placed on construction paper
and illustrated with pictures, etc.

Example: "A clean chimney keeps the house en%irﬁa" A&;}

A stitch in time saves nine,

An apple a day keebps -the doc tor away,

A nenny saved is a penny ear ned. .
You can't teach an old-dog new tricks.

S
( - :
. 3. Create an energy bulletin board frofm
® student efforts,

A}

«~ - _ .
Students will think of interesting and clever
ways 10 expPress enexgy conservation,

SCECTED RQUESULTS:

"Iwenty less 1rips saves a barrell of oil a day." - g
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m ach as 30—500 of 1aa enexay consumed in the
15 wAsted v .

ICH BOILS FASTER WATHR
IN UNCOVERED PAN OR A

———— .-ll

COVEREDE
PAN?|[5

)9

Hot plate
Pan with lid

Watc

Waté’p

Styrofoam cups
Metric measuring cup

s

SUCOIESTED PROCEDURAE:

L Turn on the hot plate.

" AZTIVITY:

Add 500 ml of cold water —
Ao lid.

o

Place the pan on the hot ;

plate, and start timing. How

h long does it take for the ¢
+ water to boil vigorously? LUl ;

31 Empty the pan and let it cool Add
500 ml of cold water-and cover
the pan. Begin timing when you
put it on the hot plate. How long
does it take to boil the water'>

D N [eotingimeT]

LU_"\COVQ'.G D‘n

Kecord:

coveled pan

HUOEDTED RESHLTS:

The student will be able to determine why

‘covering the pnan saves energy.

- 36 P
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GRADES 79

JCNCL T

—_

Mo, 2 s nach as 30597 of the eneray consumed in the
1.5, is wastad, :

ACTIVITY: ) : oo

2

Aluminum Cans
LT\13RI\LS: Bi-Metal Cans-

Newspapers

Plastic Soft Drink Bottles
. Glass Bottles (Noh<Refillable)

r

22

CICCCS’IED "RCCLENDURKE: : _.

under taken ‘as a class pIOJect or for school-wide
participation,

[

See attached ad for details.

Students can see the bdnefitsfof recycling waste

GNPBCTED RESULTS:: . . d
) - > materials and receive monetary benefits as well!

o

l Have students collect materials for recYcling. Can be

37 o
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Announcing the newest innovation in recycling—drive-thru, one-step,

multi-material buy back recycling centers. These new centers are conve- -

niently located in Kroger parking lots throughout the Nashville area.
The materials which will be accepted are as follows: .

* ALUMINUM CANS-Relatively free of dirt and other contaminates.

(Separated) - :
* BI-METAL CANS (ALUMINUM STEEL)-Relatively free of dirt and other
> contaminates. (Separated)" .

NEWSPAPERS-Bundled or in grocery bags. (No Magoazines)
PLASTIC SOFY DRINK BOTTLES-Clean and free of caps.
GLASS BOTTLES (NON-REFILLABLE)-Metal free and color sorted.

: °

143 McGavock Pike
Donelson

- RECYCLE
" CENTER HOURS: ™=
. MONDAY THRU SATURDAY 9 AM.-5 PM.
alc - L S

[Arun:provaea o eric L J

ool

077 .
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A MAEITRIALS:

..,
.

LEARN TO READ ¥CUR ELLECIRIC METER!

“Pancil, Paper,

Home electric meters.

A £ Yo Bodl et 200
PEY RNINR Y Oy Iy SN

PROCLITURE:

o
.

Rn:;d the

w

Subtract:
nou~s did

meter atl your home.

how many kilowatt
you nse, How does

-

Charts showing examnles of neters.

L

Record the readings for 2 days.

this compare with other families?

M ter studyi
students may

nonths to see conservation

'

conservation techniques,

’sii to chart their own
home dsace over several weeks or

-

success,

1o ygead the meter.

HOw TO READ
YOUR
ELECTRIC METER

S

EEN

d. Use the suggested meter chaxts and exnlain how
Give, practice examples,

Read the dials from right 1o left and ;:opg e numbers in the

2>4MmQ orduar.

Whan the indicator ligs betwaan Moo numbars, racofd e number

it just puassed. (f will Alwdys be the Jmaligr numbarf)

The wumber above would ba
recordad lika thiy:

3488 !

r

Nita .

adch sTugent makd a.model

The tr.char should Wave ]

mater wih mowble hawdy or
mMarae gna lerge wmular for tr2
wholi classrcom To praclica .ruldova. '

|

Studants will learn to read electiric meter and

e

K understand the meaning of Kwh - kilowatt hour.

They should become more cons
in their own homes.,

4

exvation-conscious
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' PR O OF ENERGY: \  GRADES 7-9
o ND  SCHOOQIL J
N i e l ' . s
CONCEPT#|  No. 2° )As much as 30-50% of the e@nergy coansumed in the
: - - YU.5. 'is wasted. .

‘.
“ .

of

o “‘WHAT@:!B L

ey 'y o .

?

ACTIVITY: . -
i Yz | HOLDS HEAT LONGEST ..
. . . ;r . .
l“. T - ' ' N
- tm‘:«'nmx.s: MATERIALS:
' , ' 4 Julqe cans : -
1 Spray paint: white, black, green, .
. . and red (orany other contrasting colors)
’ N Hot water (close to boiling)
4 Thermameters; food colors
' 1 +SUCGIS1ED. PROGEDURE: {7 : _
j - > : v : : . ) .
) Paint each can a different color. R
. ‘ . . ; _/.:/
l ) ' « ssaamemometsy . Fill @ach can with the,same : U\
) & © el amount of hot water (at least _ o
. amoom ot wmer 40°C). . \
l : oeschen  Add black water to all cans,
“Imix drops of ail cotors together to get black) . - “ ~
o - ' Put a thermometer in each can. .. -
l. % Record the water temperature in each can. -,
e starting 3y e 0 12 15 . i
. . Golors tempaerature min " min min . Mmin min . \ . ,
o white _ - ‘ ' .
2 " bleck
. , Orean
) red ) 3 ‘ ' L
‘B | GNPECTED RESULTS: - : » )
' X PECT _7 JL1S Record the temperature every 3 minutes until the water .
’ cools to aboutl 20°C. '
l ¢
. ‘Studénts may perform experiments which wi}l help‘?:-hem better
: r understand the effects of various colors in relation to heat
. retention, - : .
% . ..



4\
Wake a graph of the resuits for each color. -

— o\ -

held heat\’ib'est?

LGreen can- e .

n ’ . i & . .
Imin Smin 9min 12.min 18mMin - ) , L ' . \
* Time ) ’ '

. “(' S . ' . ‘
. g '8ummary question: .

What is the best color .
to paint a house
/ . ' to keep it warm

- In winter? . 0\ ' Ay -

a *

t

(%]

—

OTHER IDEAS TO EXPLORE:

Which cup of coffee will lose heat faster —
a cup of black coffee or a cup of coffee with cream in. it?, -

\'I

-

~
-

-«
-

-

4 -
7
)




GRADES 7-9

)

’:O?:CEP‘I;I N, 2 As much as 37+50% of the energy cohsumed in the ' .
\ J.S. {8 wasted, ST ‘ : o ]

| WHAT'S  ((oee
ASTIVITY: THE BEST

-

¥ AZZ(& ) .2 '
Ijm.gm . S: . | [MATEBIALS: : -

I . 7\ 100 Watt bulb in ceramic socket—see drawings below .

‘ - ‘ . i A variety of insulating and non-insulating materfals such as =~

l ' . _ wood, aluminum foll, fiberglass (7.5cm-10cm thick), glass,
. o metal, newspaper, heavy cloth, etc. C ‘

‘ 4 Thermometers; cardboard box; watch .

. Masking tape; knife -

-

Set 'up the box In ||4 ‘ 1 1 -
like this: ol : ]

N ' . ide view : 100 view 1tcm windows here

SUCAESILED APROCCEDURE:

bottom will
ba open

Tape four insulating materials
over the windows on the inside

insulating

of .the box. ateria,
) . - Thermometer
. - . Tape a thermometer to the nsulating materie ,
: outside of each insulating |
@ mat erial * ‘Thermometer : ‘
Record the starting w
i temperatures. ‘ :
. Cut a hole
] o .. . Place the light inthe center — 10" the 1amp cora
: . of the box,
‘ SNPERTED RESULTS: "~ Turn the lamp on for 5 minutes. =
. —— Record the rise. in temperature for each material. How rpuch
I ' better is the.best insulator compared to the worst?
. N v
Students will be able to experience first-hand experiments s
which will help them better understand properties of various
materials ih relation to insulation, T
. A '_ «

42 .
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ERG Y: \ - GRADES 7-9

1
HOME AND SCHOOL - /

U.S. is wasted.

CO!‘CEP'I:] No, 2 {As much as 30-50% of the enexrgy consumed in the

ACTIVITY: THE FEDERAL GOVERI\?VIENI WORKS TO EASE THE ENER'GY cRISIS!
MATERIALS: |  Re@search materials for students to use to learn more
* about various federal energy agencies,«p;ggrams,-and
legislation. . RN

v
-

A. Copy of .the Office-of Technical Assessment's Analysis o
of the Proposed Natidnal Energy Plan - 1977 (Carter dm. )

.

8 '"Making Hnergy Regulatioas® - U.S. Dept. of Hnexgy .
¢"A New Start: The National Energy Act" - U.S. D.O.E. '

1. "~ Have students assigned to work individually
- or in groups on the various listings given.

~SUGGESTED PROCEDURE:

2. Have them report orally on their findings,
Written reports may be turned in also. R

3. Discuss the 7 major energy goals of President
Car ter Use Lhapter 12, Issues 5«12, in
develoging this, ‘ -

4. Have students check recent newspapers, magazines,
' to become be'tter aware of President Reagan's® '
energy plans, especially in®conservation,

EXPECTED RESULTS:

) Students will become far more knowledgeable of
¢ the part government, especially at the federdl .
. level, is playing in meeting energy needs.

*

43 . N
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FEDGRAL OFFICES AND AGENCIES (Lnerqy):.

A0 - Department of Energy

ERDA - EBnexgy Research and Develomment Administratione
EM - CEnvironmeantal Protection Agency

GRA - Economic Regulatory Administration @

FIA - Energy Information Administration

Hovironmental Liaison Division

FHRC - Feddral Hnergy Regulatory Commlssion

FEA - Federal Fnergy Administration

NR¢ - Mational Regulatory Commission

OCS -~ Office of Conservation and Solar Applications
ORA - Office of Resource Application.

-

3

MI SCELLA N§OUS:

OPHEC - Organization of Petroleum BExporting Countries
TVA - Tennessee Valley Authorlty

TE NNECO

TENNHSSEE GAS PIPHLINA »

NASHVILLE GAS COMPANY

SOUTHEAST POWHR SUPPLY

NMASHVILLE ELECTRIC SERVICH o .

M&TRO WAIFR AND SEWERAGE DEPARTMENT ~

FEDERAL LEGISLATION/PROGRAMS:

'National Energy Plan .« 1977 (Carter Adm,)

Clean Air Act . : -
Solid Waste NDisposal Act,- 1965
Resource Recovery Act - 1970
National Fnergy Act - 1978
National Bnergy Conservation Policy Act
Energy Tax Act -~ 1978
Natural Gas Policy Act - 1978
Public Utility Regulatory Policies Act . .
National Environmental Policy Act - 1960 '
Dept. of Energy Organizational Act
Materials Recovery Act - 1970

-Resource Conservation and Recovery Act - 1976

Energy Security Act - 1980
Federal Ogean Dumping Act - 1974
Residential EBnergy Conservation Program

TVA Weatherization Program ' - -
NES Home Energy Audit (Nashville Flec? Service)
NGC Home Energy Audit (Nash. Gas Co. ) "

.

o . . ;

4
s,
b
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/\NALY":'-IS OF THE PROPOSBD NAT IO‘\}\L BENERGY FLA'\Y - August 1977
Office of Technlcal Assgssment (OTA) -
Congress of the U.S. //? : Q

-

Purpose of
energy
conservation

Issue 5:

Issue 6:
Issue 7:
Issue 8
Issue 9
Issue 1
Issue 1
Issue 1

P

__‘.

President Carter stated the problem of energy conservation clearly
when he said, as paraphrased by Changing Times, that it was cheaper
imr the short run to save oil than to produce it, that productiongef oil and
gas will keep pace with demand only if the govemmeflt reduces
demand, and finally, that increased production will in the end inevi-
tably overwhelm the recoverable reserves.

In 1977, President Carter initiated a national comprehensive en-

" ergy plan, aimed at the total flow of energy from the resources to
conservation. He emphasized energy conservation as the comerstone .
of the entire plan. More specifically, the plan had seven energy goals '
for 1985, with at least four of them suggesting a strong conservation

program. The goals are: -4, : .

1. Reduction of the annual growth rate in energy dem-nd to less than
two percent.

2. Reduction of gasoline consumpdon by ten pencent

J. A cutin foreign oil imports to six million barrels per day, less than half

‘the level which would be reached without conservation efforts, /

4. Establishment of petroleum reserves of one billion barrels, about a . . /

ten-gonth supply. . . f’
5. An increase in coal production of about 400 million tons annually, to |
more than one billion tons per year. : /
Insulation of 80 percent of American homes and all new buildings. {

7. Use of solar energy in more than 2.5 million homes (U.S. Dept. of

&

Health, Education and Welfare, p..l). i

N

Gtate, County, and Local Government Transportation -
Fuel Conservation .

Theé Role of Mass Transit in Transportation BEnergy Conservatlo.~

- Transportation Regulation and Energy Conservation

Scope of Buildings Conservation Program
Materials Available for Building Conservation )
Tax Credits for Bnexrgy Conservation in Buildings
Mandatory Standards for Major Appliances
Communication of Conservation Information

BENERGY TECHNOLOGY: . SOURCES OF POWER by . athony Schwaller
Davis Publications, Inc, , .

Worcester,

Massachusetts

Copyright,1980

See Quapter

12;: FHnergy Conservation, PP. 368-412 g:;
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Background systems appropriate for smaller communities may
, | | blish onal solici have problems not shared by large-scale systems,
Several Acts have establis ed nationa policies an analysis of current and upcoming legislation
and programs for technologies which reclaim ma- can help to identify those areas which may need to
terials and energy from MSW. Taken together, be addressed if these alternatives are promoted in
they demonstrate Congress' growing commitment the future. ’
to resource recovery, primarily as a supplemental
source of materials and secondarily as an alterna- The Solid Waste Disposal Act of 1965, a part of
tive source of energy. However, these Acts also the Clean Air Act Amendments (Public Law
demonstrate a continuing commitment to large- 89-272, as amended), was the first major law pre-
scale rather than to small-scale projects. Because scribing the Federal role in resource recovery and
{ ! 9%

N
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Ch T--Resnon ¢ Reconery From Muneipas Solid Waste © 0

r

/
reclamation from MSW. The Act recognized the The Regpurce Consgervation and

contribution of solid waste disposal to air pol- .

lution abatement, and it encouraged the design : : .
and testing ot solid waste management and re- ° Between 190 an 76, when the Resource .

source recovery systems that would protect public Conseivation and Recovery"Act (RCRA) (Public
health and the quality of the environment. To this Law 94-380) was passed, the issues of alternative
end, it provided technical and tinancial assistance energy sources, of materials recovery, and of tech- ¢
to State governments and interstate agencies in nological size and complexity had become morte 4

important to Congress. RCRA ‘reaffirmed that
“the collection and disposal of solid: waste should
continue to be primarily a function of State,

e s W o ae

planning and developing programs for solid waste
- disposal and resource recovery. The Act also em-
_aasized the need to improve management tech-

. . 3 .0 . " . .
la niques and organizational arrangegents for col- regional, and local agencies,” but it also found -
. . - . . o 1 ’,
1 lcctlng‘ scparatlng' rccovcr’ng' anu rccycllng Solld that thc _pl‘OblcmS Of Wastc dlsposal hagc bccome
: wastes and for disposing of unrecoverable residues. national in scope . .. and necessitate Federal ac-

~tion.” While protecting public health and en-

k"'"'""

'

1
/‘

4
i

o

L .

The stated purpose of the Resource Regovery
Act of 1970 (Public Law 91-517); the second of the
three major laws, was to amend the Solid Waste
Disposal Act of 1965 “in order to provide financial
assistancé for the construction of solid waste dis- -
posal facilities.” The Act not only stressed new
methods of solid waste disposal, but also empha-
sized the importance of recycling and reuse of.

waste materials. In addition to monies allotted to. .

conduct studies in several related areas, the Act
‘made grants available for demonstration-scale
resource recovery systems “of all types, and under
representative geographical and environmental

hancing the quality of the environment remained
a major function of the Act, it also sought to en-»
courage the recovery of energy and materials from

MSW.-~ )

RCRA's stated purposec was to “provide tech-
.nical and financial assistance for the development
of management plans and facilities for the re- |
covery of energy and other resources from dis-
carded materials.” It established an Office of Solid

. Waste in EPA, through which all of the designated
responsibilities except those pertaining to R&D
were to be carried out (sec. 2007). Thus far, EPA

has provided financial assistance to approximately

conditions.” Further, its title 1, the Materials gw 66 communities for feasibility analysis, develop-

Policy Act of 1970, established the National Com-
mission on Materials Policy and required annual
reports to the Congress on studies of various waste
generation, materials recovery, and waste disposal
options, practices, and policies. Under this Act
the Administrator of EPA could fund resource re-
covery demonstration projects; award grants for
State, interstate, and local planning; and recom-
riend guidelines for solid waste recovery, collec-
tion, separation, and disposal systems.

The overall intent of these two laws, as ex-
6rcssed in the legislative findings of the 1970 Act,
_was to enhance the quality o% the envirénment
*_and conserve materials through the development
T 3f a navonal macenals policy. Both emphasized
chat the primary responsibility for MSW collec-
uon and digposal rests at the local level.

+

a

ment of a procurement strategy, and the solicita-
tion and selection of contractors to design and
" construct facilities. ) .

The Act also encouraged States and munic-
_ipalities to take a more active rolé in the de-
velopment of resource recovery projects. It called
for the creation of “Resource Conservation apd
Recovery Panels,” which were .to “provide State
and local governments upon request and without
‘charge teams of technical, financial, marketing,
and institutional spes$lists to render assistance on
resource recovery and conservation” (sec. 2003).
EPA, through its Technical Assistance Panels Pro-
gram, provided staff and consultant expertise in
these arcas to over 160 communities dyring 1978
and 1979. EPA also proyides States wifh funds to
develop comprehensive plans for dealibg with all

J - | .

- o
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arcas of MSW management, and it has established
planning requirements that require the removal of

~ State laws chat impede contracting for these proj-

ccts. As a further aid, EPA has drafted a guide ex-
plaining how States can provide. technical as-
sistance, financial assistance, information dis-
seminaton, -and other services to local com-
munities. -

Furthermore, 1n a notable expansion upon
carlier legislation, RCRA required the Depart-
,ment of Commerce to promote the dissemination
and commcrcializTion of resource- recovery
. technologies by
fications for recovered materials; 2) stimulation of
development of markets for recovered materials; 3)
promouon of proven technologies; and 4) a forum

for the exchange of technial and economic data
relating to resource recovery facilities” (sec. 5001).

The Department of Energy (DOE), like EPA,
also provides funds for feasibility studies by com-

l ~ ~munities that are considering resource recovery

!
1
:
I
h

)

ll_*-

projects. DOE also conducts and funds research
into the basic science and technology underlying
various processes for resource recovery.

Finally, beyond the provisions which promote

recovery of energy and materials from solid wastes

generally, RCRA contained several specific provi-
sions which bear upon the technologies' appro-
priateness for local development. The first pro-
vided for information exchange among the several
levels of government, and between government
and private firms, regarding “technical and' eco-
nomic levels of performance that can be attained
by various available resource recovery systems”
(sec. 1008); this information on the range of avail-
able akernauves should aid local governments in
choosing systems appropriate to their needs. Sec-
ond, the Act required the EPA Administrator to
“undertake a comprehensive study at}d analysis of
systems of small-scale and low-technology waste
management.” (sec. 8002) Although the subse-
quent report has not received wide distribution,

EPA'’s Office of Solid Waste has launched a Small- -

Scale and Low Technology Program designed ex-
phatly to respond to the waste disposal needs of
small communities, This program is likely to en-
courage the diffusion of small-scale dhnologies
rhat are appropriate for local development.

providing: “1) accurate speci- .

There 1s, however, one provision n the Act
which may miugate against small-scale tech-
nologtes: section 8006 authorizes Federal grants
for the demonstration of resource recovery sys-
tems; but subsection 8006(c)(B)2) requires that the
share paid hy a Federal grant for the construction
of a project which serves only one municipality
cannot exceed 50 percent, while if a project serves
more than one municipality the grant can pay for
75 percent of construction costs. This provision
may allow several municipalities to build larger

facilities and to realize economies of scale, but it

may also cause individual communities to lose
control over the design, financing, and operation
of their own resource recovery systems.

- Other Laws Having an Impact on
Resource Recovery

The Energy Security Act of 1980 (Public
Law 96-294).—Title I of this Act contains several
provisions dealing with “municipal waste biomass
energy.” It reconfirms the Federal Government's
commitment to research, development, and dem-
onstration of energy-from-waste technologies, but
it also strengthens the existing mechanisms for

promoting the adoption of these technologies. The -

Act broadens DOE’s power to encourage the con-
struction of municipal recovery projects by in-
creasing the Federal share of construction loans to
80 percent and by allowing risk guarantees of up to
90 percent of principal and interest (sec. 233). The
Act also allows DOE to make price support loans
for existing projects and price guarantees for new
projects (sec. 234). Finally, the Act established
within DOE an Office of Energy from Municipal
Waste to administer these programs. :

The Energy Tax Act of 1978 (Public Law 95-
618).—This Act contains provisions that should
influence resource recycling and recovery. The
first provides an additional 10-percent investment
tax credit (for a total of 20 percent) for the pur-

chase of equipment used to secvcle ferrous and

nonferrous metals, textiles, paper, rubber, and
other materials for energy conservation (sec.
301(c)i)). The additional credit is available for a
wide range of equipment placed in service after
October 1, 1978. The second provision sets recy-
cling targets for major energy-consuming  in-
dustries,. including the metals, paper, textile, and

98
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rubber industries. Specific targets will be set for

the increased usg of recycled commoditiesoteric -

next 10 years. ¢

Amendfhents to Internal Revenue Code of
1954—Exempt Organizations (Public Law 94-
568).—Section 4 of this Act requires that “the Sec-
retary of the Treasury, 1 cooperation with the
Administrator of EPA, make a complete study and
investigation of all provisions of the Internal Rev-
enue Cade of 1954 which discourage the recycling
of solid waste material, and that he should report
his findings to Congress, along with specific
legislative proposals and derailed estimates of their
costs.” In compliance with this requirement, the
Department of the Treasury published Federal Tax
Policies: Recvcling of Solid Waste Materials (Feb-
ruary 1, 1979).

v 7‘ The Federal Ocean Dumping Act of 1974

(Public Law 92-532, as amended by Public Law 93-
254).—While the general intent of the Act is the
international protection of the oceans, one of its
major effects has been virtually to climinate the
disposal of domestic solid wastes in the ocean. To
the extent that it precludes the use of a former op-
tion Yor solid waste disposal, this Act increases the
amount. of solid wastes that communities must

deal with.
) .
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GRADES 7-9
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ACTIVITY:

d

LHA”TERIALS:

a

SUCGESTED PRCC

DIRB:

5. Take.a tour around

your school. Make
a list of energy
conservation
measures for your
school, How can
you implement your
suggestions?

'
7

i

PECTED RESULTS:

is wasted.

N

2 Thermometers .
Measuring tape

*a

3. Measure the total areas of

the windows. Measure the
total area of the floor.

¢ .

Wihdowi/Floar Riatio

area of
windows

area of
ftoor

{ wandowi/floor

ratio

N

LD

The student will be able to etermine is heating

| - et
IS YOUR SCHOOL WASTING /359

\'CEPTTI Mo, 2 {As much as 317-507 of the anergy consumed. in the
U.s.

9

L)

Measure and record the -
window and wall
temperatures in your
classroom

Record your thermostat
setting. How do the
temperatures compare?

.

r Temperatire comparison

S

window
temperature

wali
temgperature

therrhostat
sefling

»

‘)\\_//
_ C g

Divide the floor
measurement into the
window measurement to
get the window to floor
ratioﬁ ratio greater than
10% 18 an energy waster.

/

enexgy is-being wasted' at school.

50
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ACTIVITY: THINKI

JoNsERLLLION QFE  ENEZGY: \__GRADES 7-9
iese axp scuoor ¥ |
CCWCEPT:] Ne, 2 As much as 30-50% of the energy consumed in the (
\ U.s. ig wvasted. . .

7/

NG ABOUT BNERGY CONSERVATION IN PERSONAL LIVES

lMAQSRIKLS: Copies

Y

-

of questions for each student. 'Pégril, paper.

S'JCGASTED PROCLENTIRA:

~-3. Let

L d

£y,

¥

AXPECTED RESULTS:

[N

*

2. Discuss each question with the class.

1. Give each student a\copy of the questions attached.
ave them work individually on obtaining the correct

‘ : answers,

b4

=

-ty - " .
each student formulate a new energy conservation question.

Students will see a variety of ways in which energy
savings can be made and the importance of conserving

it wisely.
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CONSBRVATION OF BNERGY .QUBSTIONS

Both the Smith Family and Wright Family homes contain

1500 sq. ft. of living space. Bach family uses electricity
in their homes. The Smith Family uses an average of 1250 kwh
monthly while the Wright Family uses 1400 kwh normally.

The Jones Family uses approximately 1600 kwh of electric1ty
monthly for tq'ir home which contains 2000 sq. ft.

The currect NBS rate is 4¢ per kwh of electricity used,
Figure the average monthly bill for each family. Which
family would seem to be less conservation coascious in

their electricity usage?

Think of several reasonsuhy (generally) there could be
noticeable differences in the electric bills among these
and other similar homeowners.

|
Besides going to work or school, list several other instances.
when people might conserve energy/money on transportation
through commuting, sharing, pooling, etc.

-
-~ ks

Two air conditionditioners are on sale at Sedars, Brand X and
Brand Y are both rated at 10,000 BTIU/hr. Brand X costs $395
and operates on 1 kilowatt of electricity. Brand Y costs
$195 and operates on 2 kilowatts.~ Flectricity costs 4¢ per
kilowatt houx. ,Which statement is ue?

A, Brand X will cool a room down faster.
. Brand Y will cool a room fas'ter.
. Brand X is more efficient in its use of energy
Brand Y is more efficient in its use of energy.
Both X and Y cost the same amount to operate for.an hour.

mpnm

-

Assuming that both air conditioners are operated for an average.
of 1000 hours per year and have a lifetime of 10 years, which
statement is true about the overall cost over the 11fet1me of
the air conditioners? '

. Brand X costs $200 more.

. Brand X costs $100 nore

. They both cost the same.

. Brand Y costs $100 more.

. Brand Y costs $200 more,

Mo O3>
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LGy _ GRADES -7-9

’r-
[ P4
|o
{o
1!
o}
1o

QNCEPT:| - o , ~ |
cax No. No. 2 As much as 30-50% of the energy consumed in the
U. S, is wasted. - '

. .
' i . : — . . * e

' ‘A TIVITY: KILOWATTS AND ELECTRIC BILLS] . . -

{M’PERIALS: Student copies of sheets (attached), penc11 - paper,

: , Electxic bills from home, if available.,
&' 0 ’ - . ‘
’— —

8 GGESTED PRan‘DURE: * 1. Have students do work sheets on kllowatts.
- 2. Have students do work sheets on meter reading,
E 3. Work on interpreting and verifying accuracy of -

‘ ' : ) personal eloctglc bills, S
- e e L e e —— o e e e e . ,“_._“._ —_— -
giPLE QUESTI ONS: . “You Co rve Today. “You Conserve Toduy
" We Serve Tomorrow We Serve Tomorr. o

e
.

l[ Reading date 5‘“§%§€5$A5J;¥B”“““AQQééyﬂ.SAM%EQHG$ASIwXB“___lABQ@Hh
No. of days in reading -022950-4 7 153975 . _ e
Kilowatts used last yr. 11115-022 12y 11115-022950 529 153975

for same period hRIGFSiT.JAM_E"SW_‘fEMbmM_m : WRIGHT y JAMES E o
I Present kilowatt reading WELCONE L ) : _huliL('ﬂME ™ SRV Aponess o T e
Gross, net cost lw""zzi'* SIOZAEISI T Er— AT
Calculate accuracy of : 1 6 0 1 17342 06/23/8
fuel cost asing RESIDENTIAi 14421 04723781 - 15616 05/22/81
’ current elec. rates, R SEJDQ UMMEM;O RESIDENTIA vav- :’0_
- 1195 KN 48.26 1726 us
~ STATE SALES AX - -T2 STATE SALES TA, .o
l . R "‘W' o v ,' TOTAL MTROW O TOTAT GAORE ant DUE AFTER TOTAL MET NOW OUF
v 51.39 - 06/11 48.98 T4.90 01/1} 71.38
; . B _ . ,

. (YOI Yool SECTRN FOR VOUR RECONGS ] e — .,.l m——

R . . . . oy Y A4k '

T 3

ECTED RUESULTS: Students will learn meaning of kilowatt hours,
hov to read their electric meter, calculate energy
' : use, savings, and determine accuracy of electric .
& : bill, , \ -
- | 53
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RESIDENTIAL RATE--SCHEDULE RS-10
(Revision of April 2, 1981) -

TO BE APPLIED TO ALL METER READINGS TAKEN.ON AND AFTER APRIL 2, 1981

Availability | . %

" This rate shall apply only to electric service to a single-family
dwelling and its appurtenances where the major use of electricity is for -
domestic purposes such as lighting, household appliances, and the personal
comfort and convenience of those residing therein. Any such dwelling in
which space is occasionally used for the conduct of business by a person

‘residing therein may be served under this rate. Where a portion of a

dwelling is used regularly for the conduct of business, the electricity -
consumed in that portion so.used shall_be separately metered and billed.
under the General- Power Rate; if separate circuits are not provided by

the customer, service to the entire premfises shall be bil]ed under the

General Power Rate.

Character of Service

Alternating current, single-phase. 60 hertz. Voltage supplied shall
be at the discretion of Distributor and shall be determined by the voltage
available from distribution lines in the vicinity and/or other conditions.
Multiphase service sha]l be supp]ied in accordance with Distributor's
standard policy

) ) \
> ’ . N

Base Charges

-

Customer Charge: d
52 10 per delivery point per month

Energy Charge: -

First 500 kilowatt-hours per month at 3.453 cents per kxlowatt-hour
Additional kilowatt-hours per month at 4.157 cents per kilowatt-hour.
= s | 1Y .
Co « Adjustment . . -

The customer's bill for each month shall be increased or decreased in
accordance with the current Adjustment Addendumlpublished by TVA. .

X - o Minimum Month]y Bill .

The customer. charge, const1tutes the minimum monthly bill for ajll customers
served under this rate schedule except those customers for which a’higher minimum
monthly bill is required under Distributor's standard policy because of special

-

‘circumstances affecting Distributor's cost of rendering service. ' - ~

“\ ) . <

~

5 ‘Payment a T
\ .

Bills under this rate schedule will be rendered monthly. Any amount of ,
bill unpaid after due date specified on bill may be subJect to add1t1ona1
charges under Distributor's "standard policy

- - ) r )
T . o4 / t

-
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Single-Point Delivery . .

The charges under this rate schedule are based upog the supply of service
through a single delivery and metering point, and at a single voltage. If
service is supplied to the same customer through more than one point of delivery
or at different voltages, the supply of service at each. delivery and metering
point and at each different voltage shall be separatel tered and billed under
this rate schedule. L

Service is subject to Rules and Regulations of Distributor.

~ s .
Va : ' .. : Cd

\ov - " .
B ' e

- . NASHVILLE ELECTRIC SERVICE . 4 o
RESIDENTIAL ENERGY DEPT. -
.+ (615) 747-3559 .. - o

¥ 7 v . ¢ .
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WHAT IS A KILOWATT-HOUR ? ¢
.l
Take a look ‘at an ordinary light bulb and you will ¥ e

notice that ltn‘iutta(o is indloated, For example, the
bulb might read 100 watts, 60 untt;. 4O watts, and so on.
The wattage marked on a bulb indlcates the amount of
electricity that bulb¥will use in one hou;.

For oanplo, a 100-watt buldb will use 100 watt-hours

of electricity in 1 hour, 3imilarly, & 60-watt bulb will

- use 60 watt-hours-of electricity in 1 hour, HNow many

watt-hours ?loctrlolty will a LO-watt bulb use in one hour T
L]
watt-hours, .

uiﬂdb&ﬂnﬁbnn«nﬂnaﬂnuun%annoﬂbnlﬁnﬂnﬂi&&a&ueﬂdﬂuannwuu&aoilnﬂulu’wnﬁa
Will a 15-watt bulb use 30 watt-hours of electricity in 1 hour ¥

-

Since a JOo-watt bulb will use watt-hours of eleotri-

city in 1 hour, then the same buld will use watt-hours

of electricity in 2 hours. How many vatt-hours of electri-

-

city will a LO-watt buld use in four hours ¥ <

To anawer this question, yop wmust multiply the number .

by the number . You find that a LO-watt bulb will

T
use_160 ' watt-hours of eldotrioity .in four hours. )
m”m““’dﬂ“m“ﬂ’;‘;ﬁﬁﬂﬂﬂmmm“ : WMW

3

Answer the following?

an

1. A 100-watt bulb will use 100 ' of
electriolty in1 houre. . .

2. Two 100-watt bulbs will use
of eleotricity in 1 hour, + .

3o .How many watt-hours o ‘oloctriolb} will 3 60-watt,
bulbe uwse in 1 honr in three hours ? .

* .
.

L}

. "§°

ERIC,

A ruiToxt provided by ERl

A

*

A ’ e
2 - - - . -

-
I A

Tan

The average family will use many 100~watt bulbs, many
other bulbs of varying vattage, and & number of electrical \:krg
appliances as well, ‘It is for this reason thn}otho typlcnl. g
howe will probably usé during one uonth{aovornl thousand
vgtt-hoﬁro of electriecity.

Because the average home will use several thoussgd
watt-hours of electricity imn one mont, it is more oonvonloet

to measurs the amount of eleotricity in a unit larger than .

the watt-houre One kilowatt-hour 1s equal to 1000 watt-hours.

AKGOIBER that a kilowatt-hour is larger than a.watt-hour.

_ Two kilowatt-hours equal watt-hours.

500 watt-hours oquni of a kilowatt-houre

How wany witt-hours equal S kilowatt-hours.

;[ five 200-watt bulbs were used for one hour, they

would use & total of S times 200 ungtngur! or 1000 watt-hourp
‘ ; t-ho

WWMW!M"WMMW

Ey

ANSWER THE FOLLOWINGY . ~

1, If each fluorescent tube in the lighting fixtures in
your classroom is labeled 4O watts, how wmany watt-hours
of electricity 1s being used in 1 hour T How wmany
* kilowatt-hours in I hour 7 R

2, How many kilowatt-ho
in this olassroom a

s 18 being used today 1if the lighta
turned on for 8 hours ¥ PR

A 3

-

3. In what other ways besldes the overhead lighting is
eleatrioity used in the clssaroom 7 LR v

R - 57
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LEARNING ACTIVITY ON METER READING

The amount of olntriotty you use is wmeasured by a rqrn
attached te your house or apartmsnt. An eleotrioity weter has
dials on which one or wmore nesdles will points to the number of
kilowatt-hewrs of electricity that you have used since the meter
was installed. One of the dials on the meter will look like thiss

)

Needle

\ m.r_“uon needle turns
This Dial counts This Dial counts This 4Dl.t1 counts This Dial ocounts
units of 1000 units of 100 . wits of 10 " single
kilowatt~houw kilowatt-hours kil ovatt<hours kilovatt-hours,
each, each, , each,

’ 0 q ‘ 0 q"‘ s
a s “9. 7)
7 \3 N/
"" 5 4 A 4.\5:14’,'
Dial A : - Dial B ; Pial C Disd D

v
T ey

) . T . 1se direction.
Di:l A. The needls turm in & olockwise direction /—\,
Dial B. The needle tums in & counterclockwise directioney Y
Dlal Co The needle turns in & clockwise dinctioh./w
Dial D, The needle turns in a oomumlockvilo‘dlrootlon.m

-

£y

L]



As the needle turns in a olookwise or counterolockwise Study the meter bhelow. Fill in the blanks beuneath each dhl.‘
direotion, it counts one unit of eleotrioity used. The number ) ‘ 1000 100 10 1
of units oounted 1s FHK LAST NUMBER PASSKD BY THE WEKDLR, ‘
The diagraem on the preceding page of the single dial ehows - m
that or. unit of eleotricity has beem counted,

. 3 _
3 / 4 ;6

STUDY THE seoond 1llustrasion ocarefully to notice that several . 5

means weans - woans___ sansd

dials are needed to ocount the total number of units of electrieity ;
kilowatt-hours kilowatt-hours kilowatt-hours kilowatt-hours

used in & homa, The reason for the four dials is that eaoh dial
can count 1y ten units, s0 each dial us explaiped will count
"Z Acoording to your oaloulations, this weter shows that a total

a unit of a“different sise.

_ of - kilowatt-hours have been used,
Notloe that the needle on Dial A has just passed the number 1, v
Therefore, this needle has just oounted one unit that measures ' ‘ .

(1, 10, 1000) kilowatt-hours. Dial A measures The woter shown below reads kilowatt-hours.
kilowatt-hours. - ( ‘ .
The neaedle on Dial B has just oounted the number 9, This Q . 7
needle has just oounted 9 units, esoh wsasuring . (9, 100, 900) & 7/
kilowatt-hours, Dial B reads (9, 100, 900) ’

- klloultt-hourl .

kilowatt-hours, -

The noedle on Pial C has Just counted the number 2, i .
* Dlal C reads (2, 10, 20) kilowatt-hours~
The needle on Dial D has just ocounted the number 6.

Dial D reads (6, 60, 1) kllowatt-hours, ‘ -

The correot ohoices for the blanks above are 1000, 1000, 100 e My
. - kilowatt-hours,.

.900, 20, 6.

In order to get the total readjing of the eleotrioity meter 9 1 7 2NN
shown above, we must add togethexr the roldlnﬁo on Dials A, B, C, t(—‘——-o ;\ 2 ' E) )

' 7 ) 3 -7 )

and D, 1n other words, we must add 1000, 900, 20, snd 6 to get A dy q A s
a totsl of 1926 kilowatt-hours, _ -’




»

47

. PAILY USE OF ELECTRICITY IN MY HOME
Fech month a man frowm the power company is sent to your - T

home to read your eleotrioity meter.. His job is to deteraine e ELECTRIC METER| KIIOWATT-
. DATE TINE READING (kwh) HOURS USED
how much electricity you ueed during the month. For exawple, o . ) . : . DAILY
suppose your meter looked 1ike this in the month of Aprils -
1. ‘ ——
2, !
o ¥
{ 9 3. ‘ B .
. 8 ]
3 7] [ be
, ¢t S
. 6,
According to the weter, you have used to date 7 .
.t . * -
kilovatt-hours of jelectricity. : : ) a 3 { Rk
In May, the person from the power compapy uakes another . ' ) Yq P
reesding. o D .Y
* 10. L “f';.
. = W
11 e ponanian
je SO
12. \.\ A 0]
) C T { . %
- R ) )
- U . L
Me finds that your electricity meter now reads - &
kilowstt-hours, Since the April reading, you have used . Lo - ; :
kilowatt-hours, You find this by subtraating the. April reading : . v
from the May reading.
A ‘ .
YOU SHQULD NOW BE ABLE TO PIND AND READ T!!E METER l'Oll SLEO‘I'RICI'I'I : R : ' i
IN YOUR OWN IIOH!. . o . . .
61 | | - | | ' Y
: . ‘ o _

. — *




IGOHPUTIHG ELECTRIC BILL3 -

2
ELACTRICITY RATE SCHEDULE FOR OREEN BAY (n%%£ 1975) -
ENEROY CHAROE
Fi-at 200 Kwh at . 1.
mort 1390 o b e}
Over 1500 Kwh at <0215
- Tetal Kwh at (Puel Claues) .00215
SAMNPLE BILL COMPUTATION: Bupgolo that your total
eleatriaity consumption for the wonth amounted te
o 500 Kvh, The oharge fer this monthly consumption
~ would be figured out in this way, )
! First 200 Kwh at '.gg esessven Q60 2.
Next 300 Kwh at ‘o esccccocePle
Tetal of S00 Kwh at .$,00215... 08 (Fuel Clause) : ‘-
. Tot‘lo. ‘ Mt ’:7‘ .
WORK SPACE FOR ABOVE COMPUTATIONS:
<00 300 00 A5
Xod% x.0aby X soo
24300 BP0 m7mosser
; o 0
' §.6000 72850 00

a

B
3

Work all
for each, Use the Ureen Bay rate achedule to do these.

roblems on thiad paper showing the calculations

Nr. Collins read his meter at the beginning of May

It read };3)5 Kvhe When he subtractsd the April reading
of 3916, he found the number of kilowatt-hours he used
in one wonth, W¥What would his electric bill amount to
in Oreen Bay ? . .

Can you find an error in thie bill ?

.
. Mr, Jo_Jo Jones

111 Fhergy Blvd.
Antsville, Indiana 60761

Preyious Preaent No. Kwh. Amount to

moter wo tor Used be pald

reading reading

3569 4129 560 $20.16 '

The Nisoconsin Public Service Corporation decided to
drop its fuel chargs for the next three montha.
How would thia r-duo% the electricity bill in problem 1,

2

»

R .
I - .~ - ',-
. - . L +

- .



!lco'NSBRVAIION OF BENERGY: -GRADES 7-9

HOME A ND SCHOOL

. , ‘
~ v
-
. .

CONCBPT No 3 {jHomcs, offjces and schools account for 24% of our total

energy consumption., Savings can be made through-

v
, A, Increasing home insulation
. .- .-+ B. Using more efficient appliances
‘ C. Better energy ma nagement

ACTIVITY: o WHAT'S YOUR B.(Q, ?
ANNUAL/MONTHLY BLECTRICAL ENBRGY USE & COST DATA

¢

MATBRIALS: Student copies of B.Q, Quiz

]

SUGGESTED PROCEDUREK: This quiz may be used as a pre-test or
— . A post-tast on energy conservation around
” the home. '

o

| e ' 'Studen;s may use the Annual/Monthly
. Flectric Energy Use & Cost data on the
' be-nck§ of the quiz in a number .of ways.
. . : . . .

Suggestions{

Have each student check the appliances
o on the list if found in their individual

- homes. Have them calculate sube«totals

of suych appliances at current electric

rate - 4¢ N,B,S, and figure total cost.

( Notice chart is based on 1500 sq. ft.

" home.) Then have students compare an
‘ ‘ actual electric bill from thelr homes

~ with their calculations,

/ 1

EXPECTED RESULTS: Students will learn various ways of becomlng.
- . more energy effiient at home.

Students will have a means of comparison in _
- . determiriing individual home use of'electricity.

,




78 degrees

¢~ higher

5. 78 degreos or

gefrigerator

3. Refrigerator

unt .|
Zephyr

2. Lint Zephyr S ¢ Poty & Pans

How much do you know about
energy? What's your Energy Quo-
tient? -To find out, read each state-
ment. Find Its correct answer. Then
write the number of the answer in the
box following the statement.

A. Slows the movement of
heat. 4

B. Recommended home
temperature in winter.

C. Open and close it
quickly.

D. A quick shower uses
the water of a nor-

- P. Vent it to the outside.

mai bath.

E. Put it around windows
and doors.

F. Maximum temperature
for water heater.

G. Insulated drapes can

biack out of the

heat from the sun.

H. Look for it on an air con-

ditioner.

I. What every cooking pan

needs on top.

more

5. Insulaton - §. More

J. Heat Pump. ',

K. Using the range oven for
a heater or toaster is a |
use of energy.

L.N\Should be flat-bottomed.

M. Aiffonditionat____. . 12. A high EER -

N. Clean it after each dryer [~ Pl Q-

: load. . hs _

0. Solid-state appliances ) tic
use energy than

13 Mastic

tube types.

Q. Heating and cooling’sys- . K
tem ____.__.shouldbe . AR s
cieaned or replaced . g 14 1/3Zinchlvg
every 30 days.

R. Fluorescent lights are at A tight-
" least times more fitting lid
efficent thary incandes- : b
cent lights.

18. A tight-fitting
1] _

8. Clothes washers Jnd
dishwashers are most ef-
ficient when washing

loads. .

T. Small appliances are
users of energy.

Full m WISQ I@ deg.rees degrees “’J.‘Jf;‘tE‘.i”"




I Driving Tips To Help You Save Gas ;

If you have a larger ("mid-size") car, you.
might be surprised how much gasoline money
can be saved by some simple conserving ac-
tions. In one of 1ts “answer" booklets,
Shell 011 recently compiled the savings that
such a car (12.5 mpg city, 17.7 mpg highway)
could accumulate over a 10,000-mile year's
ll worth of driving (60% city, 40% highway) if
any one of a number of tips were followed.
The money savings are given at the end of
this article. -

TEA recognizes that much greater savings are
' possible 1f one swaps in the gas guzzler
for a small car. The car in the Shell 01}
example would have to buy gas frequently,
' at a price of at least $1.40 per gallon,

for a yearly total of $985.60. A small car /

getting mileage of 25 my? c1ty and 35 mpg
highway would spend $496.01. This savings
is greater than almost any of the "tfps”
ehart, and the small car also maintains the
flexibility of personal transportation.

" (There 1s, however, the problem of safety.

For tips on combating spec1a1 small car haz-
ards, write the Governor's Highway Safety
Program, Suite 1800, James K. Polk State Of-
fice Building, Nashville, TN 37219, for a
book]et "Small Car Driving: A New Experi-
ence.") For the precise savings in a com-
parison of all auto brands, the DOE/EPA .
"1981 Gas Mileage Guide" {is available throug
the TEA ENERGY HOTLINE, 1-800-342-1340.

The big car savings for each auto eff1c1ency
tip are as follows: .

f

YOU CAN SAVE'

e Pool with three friends, 40 miles round
trip. (*1,2)

o Use public ®ransportation to comute 30
miles round trip (*1,2)

o Downsize to a 1981 compact from your 1977
" mid-size and obtain 50% better mileage

e Pool with a friend, 10 miles each way (*2)

o Reduce one five mile errand dafly for-six
days
infl ted. reduce one errand daily

e Redyce one errand daily for six days, two
miles round trip

¢ «uNext car trade, buy a 4-cylinder engine
model instead of a 6 or 8

o Drive at 55 mph .~

e Install radials when replacing tires

"

° Cut off afr conditioning (*4)

' ° Keepﬁng your new set of radials properly

(1) Fare of $1.50 a-day is sgﬁgzacted from these f1gures.
222 Some additional savings in parking would occur.

3
4

Longer radial tire life

728 per year; 43.3 gallons per month
60.67 per month (*3)

364 per year; 44 0 gallons per month
30.33 per month )

329 per year; 19.6 ga]]Ons per month
27.42 per month
2
2

42 per year; 14. 4 gallons per month
0.00 per month A "

217 per year,; 12 7 gallons per month
17.72 per mogﬁh

177 per year; 10.6 gallons per month
14.79 per month

07 per year; 6.3 gallons per monqb
.89 per month

1

8

67 per year; 4.0 gallons per month
5.55 per month
6

5

0 per year; 3.6 gallens per month
.04 per month

50 per year§ 3.5 galléﬁs per mgpth
'4.93 per month _

$
$
$
$
$
$
$
$
$
$1
$1
$1
$
$
$
$
$
$
$
$
$

25 per year (4 warmest months)

tota]]y offsets higher price. 67
TEA staff computation bvied on a study done by the city of Baltjmore.
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CONCEPT:]_NO. 3 ) Homes, offices and schools account for 24% of our total

2.
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"A'IE"? IALS:

d ACT IVI'IY

'} energy consumption..’ Savings can be made through: . .
A, ‘Incrqésing home insulation

o ‘' 3. . Usina mose officicht aonliances

1.,C, Better energy management-
"('. ty ;.\“ . . g - . > . - \ . ) N
R ' e o ' | ’

- BLECTRICAL APPLIANCES . , U N
v S .

¥

Studcnt copies of ¢hart and questions.

-

i DTED PROCEDU' 4

1. Give each student a copy of the chart.
Have them decide which of the appliances
are found in their homes. (Which .ones are
found at school?) '
2. Discuss why some appliances yse more kilowatts
. : ) ‘than others. 'Bxplain EER to students.,

3.. Figure annual costs at 4¢ per kwh; divide by 12
for average monthly cost (for those appliances

nd in respective homes). .
;. 'J ~ -t \*‘; . .

¥nd thede is a national emergency:and home
energy must be reduced. Bach dwelli must
submit a llst of ‘electrical appliances which,
~when r'emoved from ‘the home, will redude Qme
consumption Ey 25%. What will each fami¥y give un.

.

[E;(PEC’IED RESUFTS‘ ¥ Students will learn more about kilowatt uqagp in

. wlectricity, eff1c1pncy ratings of appllances
'nanhescizj;gls in home appllances. :

d o

« A
"

b3

4 s

hJ
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w MAJOR ELECTRICAL USES IN
BuIlLDINGS

Y

RESIDENTIAL

T ey

-

Kilowatt-hour(Year .

Quick Recovery Water Heater 4,811
Refrigerdtor/Freezer . -
Manual Defrost (10-15 cubic teet) 700
Automatic Defrost !10—18 cubic feet) . 1,795
Aut tic Defrost (20" cubic feet & up) 1,895
Freezer (15-21 cybic feet)
Chest Type, Manual Defrost 1.320
Upright Type. Manual Defrost 1,320
Upright Type. Automatic Defrost 1,985
Range ’ ) '
With Oven ) 1,175
With Selif-clqaning Oven 1.205
Clothes Dryer , 993
Room Air Conditioner . 688
(Based on 800 housrs of operation per year.
This figure will vary widely depending on area
and specific size of unit.) :
Central Air Conditioning 4,800
Electric Resistance Heating 21,000
Heat Pump " * 14,000
nome Entertainmént
" Radio ' v : 86
Radio/Record Player 109
Teldvigion™ -
~_ Black and White (solid state) Y00
Black and White (tube type) ; - 220
Color (solid state) 320
- Color (tube type) ) 528
Comfort Conditioning
’ Air Cleaner . 218
Attic Fan 201
Dehumiditier _ 377
Humidifier - . . 163
Roliaway Fan 138
Window Fan 170
Laundry- ] L
Automatic Washing Machine 103
iron (hand) 60
Food Preparation )
Blender - ‘ 1
‘Broiler - _ e p?2 85 i
Carving Knife ' ’ ' . 8 N
" Coftes Maker 408
Deep Fryer . 83
Dishwasher 363
Mixer 2
Microwave Oven 190
. Roaster 60
Trash Compactor 50
. Watfle Iron . 2 7
Miscellaneous
Clock' 17
“Hair Dryer 14
Heating Pad 10
Sewing Machine 1
" Shaver ! 05
* Sun-Lamp . 0.5
Tooth Brugh - “
\(aduum Cleaner 46

53
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CONCEPT:] No. 3 Homes, offices and schools account for 24% of our total
energy consumption. Savirgs cgn be made through: -
. S

A. Increasing home insulation t
B. Using more efficient aonliances .
C. Better energy management B

COOKING WAITHOUT HEAT.

-Ordinary wooden box with wooden 1id or board to place on top.
MATERIALS:| Large enough to hold a ‘two~-quart kettle, leaving at least six:
inches on sides, bottom, and top to stuff insulating material.
~Insulation: hay, cork, pine needles, sawdust, or wadded
newspaper, :

. Pack box well with insulation material, molding a
SUGGESTED PROCEDURE: Q}ittle nest in the middle for the pot.
. Choose recipes in which the'ingredientg are covered
with liquid and boiled on top of the stove first.
. Most soups, stews, and some puddings work,
The denser the pot, the better the heat retention., Iron and stoneware work besti
lReceptacle and ingredients must be piping hot., Tightly seal with a 1lid at
nace, place in the insulated '"nest," cover immediately with more hay, and top
with an insulating pad (pillow or blanket is good). Fasten 1lid shut or weight
lviown the board, covering hay box to that it is as airtight as possible. Meats
generally need 8 box hours, vegetables 4<«6 hours., The cooked food will be
lukewarm when removed from box. Boil contents on top of stove 3=5 minutes to
bring to serving temperature, plus kill any bacteria that might have déveloped.
l’%e sure not to remove cover during cooking time while food is in the box!{

(%ee attached ;ggipes.) - )
I - -
- . S v " \\ T o \
q' EXPECIED RESULTS: Students can. experience an effective means of heat ,’
. . conservation in cooking by trying this natyral method
l - ® used during World wWar I when fuel was scarce.

P
e
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Many recipes may be adapted for the
hay box, including those from Crock-Pot

&

L +

- . . w'.\ . oy ¥
. - The following recipe for sfort-rib
& ‘ vegetable soup is adapted from Soup and
é’i . Bread; 100 Recipes for Bow!l and Board

by julia Older and Steve Sherman (The
Stephen Greene Press. 1978). .
. "Short-Rib Vegetable Soup -
. - %4 cup diced onion
1 tablespoon minced fresh celery
leaves
% cup diced potato
% cup diced carrot
.- % cup diced celery
) ' 1 cup chopped cabbage .
\cup fresh whole peeled tomatoes
2 pounds short ribs, cut into 3-inch
BN ‘pieces " -
' 5 cups water
1 bay leaf ]
salt and freshly ground blac
. pepper to taste ) .
. . Y% cup barley

S 71

<+

_Assembl® and prepare all vegetables.

Place short ribs and water in a heavy-

soup pot. Turn burner to-high and boil.
Add sll the vegetgbles and bring to a
rolling boil. Add bay leaf. salt and pep-

per, and barley. Stir well. Cover im- -

mediately with a tight-fitting lid. Cook

in a hay box 8 hours. Reheat on top of-

stove a few minutes and serve. Serves 6
to 8.

Baked Beans

1 pound white pea beans s)cknd in

watayto cover overnigh

Y4 cup brown sugar

% cup blackstrap molasses

Y% cup ketchup or chili sguce ..
(optional)

2 teaspoons dry mustard

1 teaspoon vinegar

2 leaspoons salt oo

% teaspoon black pepper -

4 teaspoon ginger

Y% cup water

2 rashers of lean bacon. diced

% pound salt pork scadded with
boiling water - .
extra boiling water .

Place® beans in a large kettle with
water to cover. Cook at a fast boil 40-60
minutes. (Beans should be edible but
firm.) In a separate small pan tombine
brown sugar, molasses. ketchup, mus-
tard, vinegar, seasonings. and water.
Bring these ingredients to a boil. Fill a
2-2'% quart bean pot with boiling water.

. Put on the lid and let stand until ready to

use. .

D&in bearis. reserving the cooking
liquid in pan over high heat. Mix bacon
into beans. Empty water from bean pot.

" Place 's§it pork on the bottom of the pot
_-and cover with beans. Pour the boiling

Hot molasses mixture and bean liquid
over the beans. Jf these do not cover the
be#anssadd boiling water until beans are
just covered.

Seal with lid at once and wrap pot in a
towel. Place bean pot in hay box im-

- mediately and leave for 8 hours. Beans

may be reheated in a kettle and returned
to the bean pot for serﬂ” or storing.
Serves 8 to 8.
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Lipton” Family Size Tea Bags
aind the sun make iced tea
taste so smooth. delicious.
and clear. The sun just stems .
to bring out every drop of
flavor in Liptons famousblend. - -
" And the sun does the work for
you. You dont even boil the

water. Just follow the recipe.-+; -
~ - .
hJ R R

>t %
N’wu,.:. - cot
' -
st
M
—
-"0'-‘4\“’ .
. ;-’*«l <
. e -
L. Put three ¢3) Lipron Fanly Suee Tea L”ﬁ‘ oo
' £x
Bags® i a gallon jar and fill with cold T -
Hadp »
waler -
. . ) e .
2. et outside 1y the sunshime for w4
hours, Serve over ice .
NOTE Vary the number of tea bags and
ihe duration of brewing according to the
1ea strength you desire -
&
#desred Cu gy sutstitule moe Y)Y reguaa:
A UpP sics lea hap
.
i - - —
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CONCEPT:] No, 3 Homes, offices and schools account for 24% of our total

energy consumption. Saviags can be made through:

A. Increasing home insulation ) @
B. Using more efficient appliances _ S
C. Better energy management ' -

+ - .
. €
e -

-1

\CTIVITY:

HOW YOU SPEND YOUR. ENERGY DOLLARI

7

”

VMATERIALS: Copies of pie graph for each student, One-copy should
have unfilled blanks. Second Topy should give correct
infor. : .

-

SUGGESTED PROCEDURE:

-

“chart without prior research.

. brint an cthalkboard «#irst,

HEATING

44¢

Have students fill in blanks
on each section of the pie

Conditioneé

Major categories might be ~ Air
12¢

s & Misc.,

h J
Give correct copy to students.
Have them discuss each section,

.Or students may do research . Water Heater Yigerator
for correct answers before being ; w
given correct informatiod. 22¢ .

R g

¢

-G, o e

4

EXPECTED RESULTS:
Students will become more aware of the major

D) e e
{(—G :

<

s

s

cost§ of electricity usage in their homes
and i1ts distribution,

73
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CVCLPTﬁ] N, 3 Homes, ofrices and schools account for 247 of our total:
eneray.gonsunptiond, " Savians can be made through:

A, TIncreasing home insulation :

B. Usina more efficient annliances .
C. 3etlter energy management
‘m“w*w MAKE A CONTAINER THAT WILL KEEP AN ICE CUBE FROM

MELTING .

Uniformly sized ice cubes h
Small plastic bags '
Assortment of matergls to make ice cube boxes

(toil, @yrofoam cups. styrotoam chips, tin cans, pllotic
cups, tiberglass, foam, newapaper, fabric scraps, etc.)

Various types of insulating materials

(Bricks might work — what wiil you uu?)

Meiric measuring.cup

‘4. 1r le\LS:

__r_-

\ - © N - ’ ’ 2
3UGGESTED PROCEDURE: | - A F —
. L ;_‘ . - L . S
4 , Build a contamer large enough to T

hold one ice cube in a plastic bag. . o R A

¢ ——— . .

After 1 hour or longer, open the containers.
Measure the water in the bags.

N

t

o
¢
5

EXPECTED RESULTS:| ° | e

-

l o SR

_ Students will be able 1o determine what types of materials
. were the bostmsulators. : . : v

’ R |
N Pl

-

1 . ’
Iy . " .
' Lo !
M . . P e
. .
g o . . :
’ . - . -
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'f(t\f(‘.l;‘i’l‘:'l N, 3 ) loanes, offices and schools account for 24% of our total
eneray consumption, —Havinas can He adrde through:

L w

A. Increasing home .in sulation

' /K . Usina more .arfic L":hd)!’)llé\ nces
- CM 301 tdr enaray maia nt *
. w
l HOW HIGH WILL THE TEMPERATURE RISE IN A
GTIVITY:
7 CLOSED BOX WHICH IS HEATED FOR 5 MINUTES
i Tall cardboard box e o T
SATERIALS: l 100 Watt bulb in > - 5. ~ ‘
! ceramic socket : ,
- Thermometer - o ot
‘ Knife; watch : v . )
' Pencil;. tape ‘ . .
-Plastic food wrap - =77 \y) ¢
P ~ . - .’ ‘.“ 3 i . @, A i .
. L ‘ _ ’ - . ".
l "IGGESTED PROLLENURE: - Mawo 3 small nole in ino oy * - . ) .
- (don't put 1t directly aver the tlamp g\ ‘ ) - A
. “~ N - ’ 2+ Cut out | ; ! ' o
i - « :\ov:;ble ltaps Ve ‘ S
Tt - a;::hog.?gm ol N NN '
l the box / .
- : - T . ®ut 3 smQll hole m- the bottom . ‘
' N ot the box Tpr the card ot
' r the lamp' .
a7 T SRS AL AR J
l. B . ’e front of the bo~t ‘,. ~
. N R ~ . - v .- .‘ E ‘
Record the temperature I -
readings with the flaps e .

B |

» e e O e

®open and closed. .. e
Compare the results. 0 - S T LTS

Ctarnt tran | 2 aun Yoree A S o
——— B famutad

o ) (___ L
hd .. w - - Hoth Hoapey -

oyt ‘J
S e e Aty & - -
3 THU Openg - ‘I
hoftom «lowed Ao
. e e —4
. - aie Bottom e H.
' - tap clo%ed L
. ‘ e e il et v e L b e — PRI (NSO S
e’ T » Ueoth thape, . . 1 J
¢ : | _open . . .
: - 75 L LAl
&?'
P .
PR . . R . . . .
- “ . N R . . L . - - y . s
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Hones, offices and schools account for 24% of our total

)\'CL.Z’rﬁ] ,\b 3 '
- )generay consumption, Savings can be made through:

- A, Increasing home insulation
B. Usina more efficient annliances .
C. 3ettar energy management :

!/\ TIVITY: USING THHERMOGRAMS! : .
4 MR ERIALS: Copies of several different thermograms for group or
: 1nd1v;dua1 stlident e, anc11 ]

A ]

\

IGGESTED PROCEDURE s

l... -
2

Explain how thermograms aretaken
and used by various groups.

Have students study ingdividual
thermograms and develop theories
for the heat losses indicated.

an-e0 05 5 U By &

X

Figure lﬁ 6. A thermogram display of a building shows areas of infrared heat
losses. The places where heat is being lost shows up lighter (courtesy, Eneryy
Conservation Consultants).

Students w111 understand the purposes of- thermogramq
and how they may be used to help conserve energy in .
a variety of- placeq. o . *

EXPECTED RESULTS:

t

4 : .
-~
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energy consumption, Qavings can be made through:

- A,  Increasing homq insulation
8. Using more efficient avnliances
C. Better.energy management

’ CONC:EPT: l Nn, 3 Homes, ofrices 1nd schools account for 24% of our total

o
ACTIVITY: " INSULATION AND R-VALUES!
. A, Student copies of ‘attached charts, data sheets
:.MTERL\LS. ancil" paper.
B. Bxamples of wvarious kinds of insulating materials for ceilings,

walls, floor of homes, Pencil, paper, calculators,

Part A:

SUGGESTED PROCEDURE: Have student use a political/physical atlas or
U.S. map to locate the cities indicated.

+ located in., Using the map legend (zone map),
have them list the R-values for recommended
insulation for ceilings, walls, flooxrs beside

each city,
Have them answer questions on attached sheet. \

Discuss geographical, climatic influences with class.

Part B:

‘Let students examine insulation materials. Discuss
S R-values. Give theoratical problems concerning
' ciling insulation in various zones and costs.

. . Have 'them determine which climate zone each is

"
q EXPECTED. RESULTS: Students will have understanding of geographical -
_ influences on climatic conditions in U,S, Students’
I will learn about various types of home insulation,
R-values, and increase knowledge of insulation costs

and types needed according to climatic zones,

. .
P

—— . ’ .
Q v ) N - 7r v
| | | 7 .




1 2 3 4 8 8 : =
wil Nal. =N SII=STE ===

MR e - " :
| ' - : B AL
l Table 12.8 THERMOSTAT SETBACK SAVINGS BY PERCENTAGE  * I L O
City ' 3°C (5°F) - 6C(10°F) oM L - g
l Atlanta, GA 1 . 15 —e——
Baston, MA 7 ] 1 e
Buffalo. NY . - ] . 10 —
' Chicago. IL 7 o — |
~ Cincinnati, OH 8 12 —_— :
Cleveland, OH .. 8 12 )
' Columbus, OH 7 11 ,
Dallas, TX 11 15 - _ v
Denver, CO 7 1 ' ?
l . Des Moines, IA 7 <« n
Detroit, M 7 on
' Kansas City, MO - 8 12
. Los Angeles, CA 12 16
- Loulsville, KY 9 13 — ——
. Madison, Wi~ 5 . 9.
. Miami, FL . o 12 18 . , ‘
Milwaukee, WI T 6 10 s
Minneapolis, MN 5 <9 ' \
. New York, NY s 12 )
Omaha, NE 7 "o R U
: Philadeiphia, PA 8 12 A
Pittsburgh, PA 7 aan —_— _—
' Portland, OR 9 13
. Sait Lake City, UT 7 1 — :
' San Francisco, CA ‘ 10 14 - —— —
l " Seattle, WA ' 8 12 P
St. Louls, MO 8 12 o
Syracuse. NY 7 1 — —_—
. Washington, DC 9 13 —_— e —
Note. Setting back the thermostat 6°C (10°F) each night for eight hours.will save 16%
of the heating bills in Los Angeies, California.
| _ L
lga Look at a- physical atlas, INSULATION R—-VALUES FOR VARIOUS
What geographical features seem ' G‘QGRAP’"CA.L LOCATIONS
to influence the climatic .
divisions indicated on the map, =3
: - »
2" what does latitude have to do t 1111 e
with climatic conditions? ' i ‘
3@ What types of heating/cooling ] 2
are more economically feasible -
' for the yarious- zones? _ -3. Ny
| | 38 33 30 19 ~ 26 26 . CEILING | o =ty PO
: .19 19 18 M 19 13 WALL _ ' B
22 22 19 11 13 17 FLOOR .

g . ilinds.
phical summury of the R-valugs needed in ceiling

Figure 12.1. A geogra : L with
TN and . ' i ; homes heated with
Is, and floors. Note: These insulation values are tor : NI ‘ .
Qe ‘ Iy higher (adapteg trom FMCG Dl

EMC'“" gas. Other forms of heating are genera . . _
A poration, . YY) : , . . 7 8 . : )

-
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f Table 12.4 CoOST vs. R-VALUE BALANCE

&

L]

-

HNeating Cbdst

Recommended Insulation (ceiling)

R-value
Electric Elactric Heat

Gae-Naturall Oilf Resistance/ Pump/ ZONE

Therm gellon  kilowstt-hour  kilowatt-hour 8 5 4 3 2 1

$ 09 €13 § — $ .01 A19 R-19 R19 R-19 R-19 RA.19 °
12 At~ 013 R19 R-19 R-19 A-19 R-19 R-30
15 21 — 017 R-19 R-19 R-19 R-19 R-30 R-30
.18 L B .02 R19 R-19 R-19 R-19 R-30 R-30
24 34 .013 026 R-19  R-19 %19 R-30 R-33 R-38
.30 42 .0168 .033 R-19 R-19 R-30 R-30 R-33 R-38
.36 .50 02 04 R-19 R-30 R-30 R-33 R-38* R-44
54 75 .03 .08 R-19 R-30 R33 R-38 R48 R-44
2 -1.00 .04 .08 R-19 HJ38 R40 R-44 R-49 R-60
90 1.25 05 10 R-19 R-38 R-44 R-49 R-57 R-66

Note. In order to use this chart, find the zone the building is located in, determine
muéu fuel and.locate the suggested R-value that is econ

building is in. Select the heati
monthly heating bills. Then loca

the particular zone expressed as R-values. ' . _
After reviewing this chart, several conclusions can be made con-
ceming heat loss or gain through conduction.

1. As energy cost increases each year, consumers can insulate more, still .

faining an economic advantage.

N s W

home. -

Naturul yas is generally less expensive to heat a home.
Electric resistance heating is

~

the heating cost of the
ompically feasible (ceiling). .

-

-simply find which climate zone the
ng cost which is usually found on
te the suggested insulation levels for °

Golder zones mean more insulation for winter heating efficiency.
Warmer zones mean more insulation. for summer air conditioning. -
- ~

generally more expensive to heat a
\ .

TYPICAL R-VALUES OF DIFFERENT FORMS OF INSULATION

Table 12.6 ! !
: WITHIN THE UNITED STATES o
Riinch Inches Needed For .
R11 R19  R22 R34 "R38 !
Loose Fill
Blown-Machine _ . _ .
Fiberglass R2.25 5 8.5 10 15.5 17 <
Mineral Waol R3.125 35 6 7 1M = 125 1
Celiulose - R37 - 3 5.5 6 .,* 95 105 1
Loose Fill ’
Poured-Hand '
Cellulose R3.7 3 5.5 ] 9.5 10.5 1
-, Mineral Wool R3.125 35 6 . 7 11 125 1
Fiberglass R225 6 85, 6 i0 15.5 7 2
. Vermiculite R2.1 55 9 10.5 16.5 18 e
Batts or Blankets - 1;
. Fiberglass R3.14 35 6 7 1 12.5 !
Mineral Wool R3.14 35 6 7 1 125 1
Rigid Board . "
Polystyrene beadboard R3.6 3 5.5 6.5 9.5 10.5
{Styrofoam) G -
Extruded polystyrene R4-5.41 3-2 5-3.5 655-4 85-65 9.5-7 ¢
Urethane Re.2 - 2 3 a5 5.5 6.5 8
Fiberglass R4.0 3 5 55 8.5 9.5 L
" Foam . \ i
Ureatormaidehyde R4.8 2.5 4 45 7 8

(35 dcg}oos F)

D
Part B
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CONCEPT:] No, 3 Hones,
eneray consumption. Savings can be made through: .

e -

w

o{fices and schools account for 24% of our total

‘A. TIncreasing home insulatien
B. Using more efficient aonliances
C. 3Better energy management '
e o . .
ACTIVITY: | HOME ENERGY CONSERVATION RESEARCH

-

MATERIALS: ,

k]

b4

»
SUGGESTED PROCENDURE:

Windows:
v Ventilation
- Insulation:
Attic,
Walls
~ Floor
Launder ing

"E:\'PEC'IED RESULTS:| -

Pencil, paper, assorted materiils on home energy
conservation for students to use. .

"This may be done individually or in groups of
students, Students should study energy materials
available on home conservation, make tours of
inspection in their respective homes, and determine
suggestions for conservation measures which might
be taken in each of the following categories:

Fireplaces o Cooling:' .
Doors . Heating
Water Heater ' Pipes
Appliances » Colors
Lighting ° " Shades, Blinds,
Awnings. - — Cur tains
Landscaping ‘ ~ Cooking

g . v oo General

-
'

Students will learn new and reasonable means of
home energy conservation and become more conscious
personally of the part they can play in home energy
conservation.. i

)
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4 Transnortation sccounts for 25% of our totnl_nnprvy
consunntion, * Saviings can be made through:
g - &
A, .Roeducing autlo size, weight v @3*5‘“.
B. Tmproving driving habits T
€.  Tnmoroving commuter hahits
l . D. E&ncouraging mass otransit _
———1 DOES IT TAKE MORE ENERGY TO "~ MOVE A N\
.4 L L - * *
HEAVY OBJECT OR A LIGHT ONE? | S
— Shoe boxes; paper clips , : -
MATZRIALS: | Pencils (round ones are better) '
or dowsl rods
Heavy weights or books .
. Rubber band assortment o | ' -
Metric ruler _ o '
. W . ’ "
: - [ rubber
N . ) P : . band
' Make s small lole [ .
IOGES ' YIRE > e ¢ in one and of the box. ; " 3
STOGESTED PROCEDURE: | Attach the rubber banfito . Pull ihe ubber band O
the shoe box so that it can be 2 oapercip ivoun . (\—2 :
' " pulled along a table top. _ imideotmebon -
T . L . .

- Try it empty —,

2. Measure how far the rubber band
will stretch with the box empty.

-

2. Fill the box with some books

’ - or weights and repeat the - U~ row tar win
- e exper t . A the rubher band
p imen . - stretch now?
f"‘ - i

.

. 4 - Add even more weights and
" repeat the experiment.

N

1he students will .determine that tt takes
more energy to.move a heavy ‘object than a
lighter one. .

/‘8/ : ' ) ’ B
. )
e A ]
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‘FO‘!C‘,‘EP'I:_ . No, 4 Transporitatinn accounts F8r 25% of our total anercy
s coasumption, Savings can he made Thtgugh: .
l SN $ - L ' L '
: ‘ el T .A. Reducina autlo size,weight
.. . S 8. Tomrpving:driving habits
o . 7. €. Tmnroving commuter hlBits
l , - P. Encouraging mass trahé}it

: - - ~ ) R . . o v \
sz WILL YOURBICYCLE COAST TWICE ASFAR . ¢
. -~ IF YOUR TIRES HAVE TWICE THE PRESSURE?

ag\ Pty " o m%fe pump ; ° I ‘
A \’IA.ZRI.\BD: py'&esl Slm“;ar typg . - - . . ' L .
.. 1 Tlre pressure gauge - - . ,

. - N . B

. . - o . .
. . .
i - M -
. . . . N
.t . .
A . .
. : i w.
N u .
<.

trfx:;_-‘m ZD PROCEDURE: l 1. Inflate one bicycle’s ' - -
. S tires to. normal pressure. - . " - . .

v~ . . Inflate thgpther's tires to half g -
: - that amoutit.  \

L)
-
4

. : : - ¢ Y
- - . ~

. Q{ : . .
- - -
. . . . < - ‘ R ¥
1

Normal Hait the amount ot

o 2. Have two students ' T hressure the other
e : of similar weight

l a . ride side-by side at.the . ‘4

N : ' - -same speed. When
, o o they.reach a marked - : \
. . -+ lineon the ground, . ~,
S AR haye them coast =~ -~ h-n : . -
. ¥ .t therest of the way. , ' "

N Q@ " 2 . .
« N . . N
: - - . . .
. - . K v
. 1 } M . .
¢ A « - \ ..ft ) hY N 7 . . . T .
’ . X R
s . . . . . . .
. 1
> e "% - - . . - -«
N . -4 . . M
.

— .y3: "Compare how far each goes. = EE
| : !ﬂ: T .l ‘; . . ‘.\ ’ " .
ANPECTED 'Résrn,'p;,{ . S W

’l‘he;students will Qe ab}:"e» to determine that a bieycle

“
+

—— .

T will emast twice as far,’if the tirés have {fwice the
| T pressure.and apply this "to"the .impoftance. of checking
By ' lire pressure on a car, Q L ) ' '
¢ .‘. : » - .~ " B v P ’ Sy . ’e

- : . o, - . .
. . r . 3 .
. p.'x o . . . . . ’ 8( .;&} . : . -0 4
) ’ : - - ’ . ..'k,.?\ . e . -
I N N S s

M . T
. L S
o .. . « : r "

D
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f‘\'CEI”lTl No, Teansnortation sccounts for 257% o our tot.\l anerqy
: coasunntion, f%u-ings; can he made thrph
: . .
L xod-xcum autn sime,weight
B. I=sproving dr 7 ing :ubl ts
) - . C. Tnprovi ng c¢opmmuter habits -«
. "D, CEncouraging xmass transit ’

” N

SAVING GASOLINE IN TRANSPORTATION! - N

@]
[ |
K
r<
Ry
4
-
e
~
..

A

TR T

.
<

-~

3

MATERIALS: | -Gasoline Mileage.Test (s tudent coghes) .
- Sets of Shell Answer Books
Pencil, paper, calculatprs (if posqlblo) . .
Nomographs . ., ] . ¢

Copies of attached sheets, if possible
'

<.

\

: A - . ' > S ”l ' T
i&UOG:’:STED PROCEPURE: 1. Have students take the 9-question Gasoline
C - . ' Mlleage Test and go over results.
I S 2. Have students7 see how many gasoline® savers they
- | o can spbdt in the accompanying picture.
» ’ ' - g
l 3.7 Have students answer the set of attached o .
.o AT . questions. They may work 1nd1v1gua11y o -
B | - « .or in groups. " _ . \

| . @
.« v '
,
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3
2
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1
’
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.
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-
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-
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qtudpntq w111 1darn much more hbout saving ‘&asolx ne. - -
. in everyday transportation experiences. ¢ s ‘
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e ) e o ' .
T . - \' . “ >,
\” -, A s v * . I ) T
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" - . GASOLINE SAVER 7XJESTIONS
l o 1. Make a checklist of safely and gasoline- type savers . .

which car drivers mlght routinely check’ perlodlcally.

l 2. What: statiglcs are available concefning the 55mph speed
g - 1limit? Does driving under 55 mph save fuel? Does ldriving-
under 5% mph save lives? How do you feel about this?
3, Siudy the nictures of the 5 types of tires, What has caused
each problem? How do tires Affect fuel usage and conservation~

gasolino'miloago7 Should a drlver ever change octain
‘numbers in the gasollne he buys~

e

l 4, What is an octaine number? Does the octaine nuamber affect

, ‘5. What tynes of alterna}xve transportation are ordiﬁarily
' " ¢heaper and fuel-conservers hésides the automobile?
‘Are there advantages/disadvantages?
6. How do you determine what gas mlqugp a car is gétting?
. 4 . *
7. whhtgls a Ml&eage ‘Record?’ What is a meograph Explain
N how to use ope. : @ _ Y

-

8. How does increase in spoed ‘affedt gasoline cost and fuel
efficiency? What factors are involved? Wha& do the

l St&tl‘-thS tpll us ig thp best highway cruising spead?
' . 9. Using|the Annual Fud Foqtq'chart (1981), figure in-town
Y and hlghway driving costs for your current car at the’ °.
]l , ' © approximate cufrent gasoline cosv Have the class SN
compare rosulte. . , * s
' . . ’ : ' . .
. . . , /
l 19, U';lng the "What's Your Car;s Mlleage Ratlng7" char‘t _ -
: determine whethor your curnent car is.a "miser" or :

N gazzlor.: Compare resulls with other c%ii;Qmembkrs: 3
. i .

~
~

}1;, ‘Do “the results ‘you g in #10 ‘question {¢oinci with * :
- the information gld&% on the chart which shows dxffereﬁées
' in avprage nllpagP between thirteen groeups of cars7 ,
. . \ Ly " :
. 12, Why dons tho Lndividual driving a car make a dlfforeﬁéo - e‘.
_i7 fuel conservation (example: "~ two boys drive the - '
I' . same, identical car, over -the aame 300-—m1.1 ‘Jrlp . ‘y .
They're mng rate turnq_out several mileg fprenCp )y -

N

14

4 o

I ‘ 13, Make a List qf driving habits you noticpkiuﬁjé‘two-day o .
neriod which cayse unnecessary fuel usage, , ¥ 1 g your: - .
list to class and compare wi th othorq w7

P
2 ,_‘. [ ] , @ . "'

I 14, What do you think is the mos 1 fuol G’fflCanf‘ 1‘)81 car : p
A "on the market today? What does it cost.anprowlmatolwe
. Che an official source (PonéumorwRooort et¢,) and .
. I see Which ¢lass member was - most'’ accaratp BT I ' :

-

-

.~
- )

o,




Y

. M g
s

-

'

This quiz ma
your views

m‘ﬁ“ of guolme tires and driving
s have on gasoline mileage. Try it.

mul — %

eage
2% 6% %  atleast 10%.

d{es or confirm
ect a tune-up,

3. Premium gasoh"

burn cleaner and
E;:re your engine more power thnn regu-

Guolmmngﬂ'ut

4. A car started cold and driven only
omrmlewﬂllooenbout — % of the gas
iﬁﬁawh&nwnmmdup.

2. A switch from bias-ply to steel radial
tires can be expected to improve gas

8. The same brand and grade of gas-
oline may vary in different a{eu of the

l:']’l\-tulc-ay (JFulse

*

7, A car traveling at 70 m ph generally
loaea ——% of the gas of the
same car going 46 mph.

16% % 35

8. A car may need higher octane
hnea.nt tsolder

True
9. A catalytic converter cuts mlleage
OTrue yté] False

See back cover for correct answers.

\

' D'I\‘ue DFalse ’
. ) v

Q. What exactly is an -~

" octame number? .

A. [t< ameasure of a fuel's ability to
resist knocking, -

There are two standard labora-
tory tests for measuring “the «anti-
hock quality of atitomotive gaso-
They -are run in the sime
eneine, but under different condi-
tons,: The Motor octind number is
measured under sevebe test condi
tons confparable to straining an
chiwme %t low spevds. The Research
octane number procedure 1= miker.,
more conyprarable Lo aecelerating or
climbimg a hill e hyghway speeds. Ty
ety ves aoratings sin to 10 octane
sutibers higher than the Motur
‘N'lAlllC'I'&llin_L{, .

Jines,

-

o “

In the average a particular
gawlnw\ antiknotk a 1Iit\’ will “fall
about halfway between these values.

That’s why- m ave of lhe“l{w
. search and Motor o« N
s requiired Dy law (¢ posted on

LLONS .o

P!ROALLON
iNE LUuD & Q'

The optane nnmber b wrll see von yasoline
e ps 1IN e urr'nl_qr of the Research wud

SMotnr octane pataegs € < 1 You'll see daffer:

et wumbers, gederlly [row 87 160 95, (oot
by a lagher actane yasidine than yon veed.

.

o 8

. Q. Is “altemnate’’ transporta- 4
tion really cheaper? 7

A. Probubly several huridred dollars
a year cheaper. And it ¢ould save a
lot of wear and lear on your car ayd
your nervous “ystem. Here are 56
rodgh estimates of what YQU can suve
with alternate transportation:

» 1. Car pooling — Remember our “av-
erage” driver? Let's say he has.a 20

mile round tnp to and from work each
day. He could save $207 a year by car
pooling with just one other person.
By organizing or joining a four-
person car pool, he could save $310!
These savings are for gasoline only.
2. Public Transportation — The same
commuter paying $1.00 a day for the
bus or train, could save over $178 a
vear, on gasoline alone.
3. Motorcycle — A man I know com-
mutes 28 miles round-trip by motor-
cycle, rain or shine (except when
there's ice on the road). Compared to
_our average car, his 50-mpg bike will
save him over $400 this year on gas
_alone. Drawbacks? In his words, *Oc-
casionally uncomfortable — usually
dangerous.”
Remember, the savings above

are based on our “average” driver
The more gus your car uses, the more
you save by not using it. )

" Q. What about a bicycle?
A. Most people wouldn't care to
mgke a 20-mile commute every day
.on a bicycle, but yau'd be swprised

how useful a bicycle can be for nelgh—
borhood errands.

As arule of thumb, vou save 10
to 20 cents a mile on gas when you.
ride your bike instead of using the

- caron a short errand. -

cwl‘\m.us ?ump This .um.u: .
usually falls between 7 and 93, de-

pending on the particular brand and

grade of gasoline., By the way. an .
engine’s octane requirement will in-
crease with age as deposits, build up. .
So a new car that runs well on 87

octane ‘today may require a hl}.{h(' .

" octane gusoline later. o .

You should also know that i+ %
creused octane alone will not inereas
anengine’s power or gasoline mileag

¥
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Aruiext providea by enc |m-‘ Aruiext providea by enc

- Put your car .
through this chechklist

i
l 1. Dashboard warning hghw
(T 20 Horn.
13 V\Md.»hleld washers dnd
‘ ~ wipers.
4. Parking brake.

oc

than halfway to floor? Is it
sink ‘under pre%um”

6. All outside lights. -

7. Motor oil level.

4. Windshield washer fuid.

9. Power steering fluid level.

0. Belt condition and tension.
Battery flud level. |

2. Battery cable condition.

3. Coolant level.in radiator. «
Radiator and heater hoses.

P Tire pressure.

1 {7 198 Tire wear. (Are wear

L;r“_J’ a0

1
l
12
il

5~
s

" uneven 7.
117. Shock absorber action.
U 1¥. Stamns t’rom leaking ﬂuxdg

M Pra I, S

5.- Brakes. Does pedal go more

spongy? Does it continue to

mthicators showmg' Is wear

A ]
s
y ' -

Stay alive.
Drive 55.

Ne

‘,._._

Slowing down onh the highway can save your

life

Department of Transportation statistigs show

thal the hikelthood of dying 1n a car crash more

than doubles as traveling speed »pcreases trom

55 to 70 mph.

n the three years after the govern ent mshtuted .

the 55 mph hmit, the average number aof deaths

.
- >

Jrom trattic accidents decreased by some
9 000 per year when compared to the

oPbvious three years

Even If saving fuelwerent so 1m-
portant today.
saving capabilities more than justify

NObody knows when — through
a0 tault ot their own -— thayll be
nwolved 1n an auto acrcndentlThe
qtterence getween hte and death -
Lag. he just a tew mules er hour.

..

o . - L o
\
' [ ]
L R ‘
§ -f 7 -
- - - ’
“ i .
———" * .

the 55 mph im.t's hife-

i

This picture proves that savgg gasoline
begns dlose to hume. See if yii can spot
nine smart, asohne-saving ideas hew
and in your own neighborhomd.

Don’t speed. \}nﬁﬂmx_ wilsles s,
lu ~pet thedd mph spread ot This
sigle step could save Ameriean o tre
nmiendous amount of pasoline. 2. Keep
your engine tuned up. A hally oy-
ol-tune enpne can wWaste more than 1
percent of itsgnsohne 3. Kide on ra-
dial tires. Steckbelted rudids save vou

aboul 5 pegeent on prasohine nnleage over

Can you find the gasoline savers
“in this pictu_re?

bias plv. 4. Muintain your $ive pres-
sure. Tire: underintlaned by 20 pereent
call cost vou o percent o easehine
milgigee, not to mention 25 pereent gn
(n-:h hfe. Check them wath a pressuire

ey, expecially wath radids Dont
Just Ceyeball” them. 5. Group trnips
together. Visit the laundi, airoder,

post ottice, ete., onasingle up. 6. Ride
a bike or walk instead of driving.
IUs goind for vour health and Americans
pasoline diet. 7. Carpool if vou can,
You'lll ~ave both gas and mgnes. The
U'S. Department” of Transportation’s
Faderal Highway Admunstmition esu-
mates U dimer cin sanve irom S2S1 o
Stob o venr on o Z0anile daaly round
trip il he or she carpoois.” 8. Don't
buv more car than you need.
Sialler cars usnally cost less and
tse hess pusoline. Fooh for a hich F A
mileae rting when vou shop. 9. Use
public transportation where you
can. Aipianes. buscs and traats are
otten cheapior aud more converent.

»

A. Bald spotx or “cupping” are usually
caused by.out-of-halance wheels vr weak
shuckx. 8. ?rrad wear indicator showing
acrusk (0o or more grooves means 1ire
shoalit be veplared [t°8 the laiw 1n viost
states. €. 11 the centyr of the treag wears

36

faster thatw the edges. overtrflation is the-
q;_mw B. When the edyes weur fasterthan
the center, «t's probalily due toenderin.
flation or hard cornering. € Wheel -

aligrument can cause vnre velye of the tread
» o wear faster

I ) -
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Q. Hoy do | find outw(:ntgn A nomograph is a simple diagram
mlx.g. my<carls getting?  that engineers sometimes use'to do
A. Every time you buy gas, fill the quick calculations. (S_ee box on
tank all the way and write down _opposite page.)
the miles showing on your car’s
speedometer. Divide the number of
miles you drove since the last fill-up
by the number of gallons you putin
since your last fillaup. The an§wer
will be your car’s miles per gallon.
The mpg will probably be a lit- .
tle different each time because of
differences in the weather, the car’s
condition and other factors.
When yoy eliminate a drive al- S

*
4

7O USE

:

together, see how much gas you
saved by dividing the length of the

Calculate miles per galion only between fillups
when the Car i3 lavel and the tank ts fliled nearly
10, overtiowing. '

Record the gallons and mites taveled since

dnive by your car’s miles per gallon.

' For a fast, easy wayto calcu- . « the previous fillup. )
* late mpg, get a freé Shell nomo-- | Using an\; straqght edge (card. paper. enve-
y v L . ope. map). line up the gallpns used (oW
gmph and keep it in the glove box. 3 L scaie). with the miles driven (center scale) and
. . read the miles per gailon (nght scale &
Example (dotted ine) shows 10 g S 10
3 drive 140 mies. or 14 miles per gallon,
.. ) ‘
¢ e .
I MILEAGE RECORD :
3 . : . .
- T F %
l. ome | o | Qopme | des, | weo
' i
. 3 T _ 3
. < + ~ -
l ? 1 ¥ .
+ :
} .
. ; KN \-lw l ) -
! - ! M
- -
i e
: ]
," '4
'} - |
kY \ s
l 12 TIPS FOR'GOOD MILEAGE ’ ., Ty “02 100 -
A ‘ . » ; T )
. % . - i ' MILES
"'1. Accelerate slowly : . . I - ORIVEN
<X 2 Minimize braking by anticipating need to . I ' : :
: slow or stop N N A . 8
3 Reduce cruising dbeeds (above 40 NIPH)/ ’
) . . _ g ' I . ] GALLONS
] 4 Turn corners slowly 3 i A . 4 Used .
5 Dontvary speed unngggssanly ;
N . , 6 Donoi exercise” gas pedal  *
hed 7 Consoligate short tnps N
K 8 Minimize 1dhng whin starting up.
. 9 Avoid prolonged iding (RR crossing. trafhc .
a4 - jam etc ) ) ' "
R 10 Shit mto high as soon as possibie.’ ’
11 Kegp engine n jood Wune. ( ]
. : 12 Keep lirg pressure up « ’ . .
. . * - ] N
.- T ' \ e . a e L
l : - - . '.r %} ’ '
: . : R '
™ -__"_4‘ . . .
: . N Teesd } -
% 1 . . . ” 8 7 3 ‘
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i l ANNUAL FUEL COSTS CHART

. For 1981 Model Year ¢ .
Based on 15,000 Miles Per Year kst -
l . Dollars Per Gallon
Est.  —-— - ~ - —
"MPG 175 166 156 145 136 126 116 ‘
60 625 495 " 466 435 406 IS M5
. 49 538 S06 474 444 413 - 3,2 3”2
: 48 546 515 484 452 41 T 390 359
- a7 . s59 527 .495 463 431 399 67
48 570 537 5056 472 439 407 374
' 46 583 549 516 483 450° 416 383
a4 596 562 528 494 460 426 392
Q 612 577 542 507 472 437 402
a2 626 589 553 518 4R 46 an
' A1 640 604 567 531 494 458 A
) . 40 666 619 - 581 544 506 489 4]
9. 672 634 595 557 518 480 442
. 38 690 651 611 572 533 493 454
' KY) 709 668 628 587 547 506 466
) . 38 730 688 646 605 563~ 521 480
» 751 708 665 622 579 536 493
3 772 728 684 639 5% 561 507
k<] 795 750 704 659 614 568 523
. 2 . 89 72 75 6719 586 538
3 848 799 751 703 606 557 «
’ : 30 874 824 774 724 674 624 574
29 96 854 802 - 750 699 647 595

. l Y] 937 884 830 776 723 669 616
' 27 971 916 860 805 749 694 638
) 26 fo1n 953 895 837- 7680 722 664

2% 9060 990 930 . 870 B0 . 750 690 °
. - p). 1096 1032 970 907 844 782 N9

- on 1142 W97 1011 946 881 816 750 .

h i -2 1194 112671058 990 921 853 786

. ) 2 1250~ 188 Y107 1035 964 892 82!

20 1312, 1238 1162 1088 1012 - 938 862
19 1381 - 1302 1223 4144 1065 986 . 907
' 18- 1460 1376 1293 1209 1126 1042, 950
17 1544 1455- 1367 1279 1191 1T 1014
. 16 1641 1547 1453 1359 1264 1172 1078 ,
. 15 1751 1651 158 1451 1351 1251 1151
14 1874 1767 1660 1553 1446 . 1339 1232
‘ 13 2019 1903 1788 1673 - 1557 1442 1327
: 12 2187 2062° 1937 1812 4 1687 , 1562 1437 -°
' KR 2386 2250. 13 1977 184 lm 1568
- Qe 2625 2475 2325 2175 2025 1 1725 .

B 3 26 2750 2583 2416 2250 Je83 1936 - 7 =
l T M A8 o T X
* h . ’ ‘ a
| o

) .
. ' 3 .
I |
) - .
- . FAY

' a ' :

M . '.'

* - < Q
l . . A \

n‘. i ] ._t,‘_; - . '_ ™y . -

- - 3 «

-t M ]

Cost in :
Centsper mie | ~ .

20mph J0mph {0mph 30mph GOmph TOmph

This graph shows the relationship be-
tween speed and gasoline cost for our av-
erage car. As you can see, the cpst in-
crease between 56 mph and 70 mph i3 al-
most double the increase between 40 and
55. This is mainly due to wind.resistance.

o

*™

R4
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r:gu'm TRANG- m APPROX.  ADOED GAS COST
AOUP ~ szs WOsION . A MPOPENALTY  FOR 10.008 Mi
C MINICOMPAGT 'y MANUAL NO 0 0
2 MNICOMPAGT 4 MANUAL VES 25 F
wcowacT .+ Aowaic w0
3 ' . MIYCOMPACT « - “automatrc  ves s’ 2
SUBCOMPAGT .  MANUAL NO
4 ° SUBCOMPACT 4 O WANUAL vES 7 e
SUBCOMPACT 4 AUTOMATIC NO,
s suscoMPAGT 4 AUTOMATIO.  YES 0.6 2R
SUBCOMPACT ] MANUAL O\ NO
COMPACT o MANUAL “wo
s . SUBCOMPACT . MANUAL YEN, 108 t88
SUBCOMPACT . AUTOMATIC  NO \ '
COMPACT ) MANUAL ves \
INTERMEDIATE 3 MANUAL N0\
7 SUBCOMPACT [ AUTOMATIC  YES  \ 12 $104
. COMPACT . AUTOMATIC  NO _ \_
> INTERMEDIATE . MANUAL ves  \
. COMPACT . 8~ AUTOMATIC . Yes \ 1 119
e COMRACT . MANUAL NO \
INTERMEDIATE s AUTOMATIC  NO \
9 COMPACT 8. MANUAL vES 14\ $138
COMPACT @ AUTOMATIC  NO \ ' .
INTERMEDIATE 4 AUTOMATIC Y88 N\ )
INTERMEDIATE . MANUAL NO L\
10 COMPACT 0 AUTOMATIC  YES 18 N
' INTERMEDIATE s MANUAL *  VES g T\
1" INTERMEDIATE s AUTOMATIC  NO 1 \s198
FULL s AUTOMATIC  NO N
12 INTERMEDVATE . AUTOMATIC  YES 8 s222,
FuLL . AUTOMATIC®  YES \
13 _ LUXURY s AUTOMATIC __ YES 19 281

How to Read. This chart shows differences
in average mildage between thirteen
groups of cars. Group one gels the best
mileage. Coluntn s1x shows how much less
maleage other groups get. Column seven
shows the cost of the additional gasoline
- that a car in one of those groups would need
for 10.000 vles of drnving.

For example. a car m group seven will get

aboul 12 mpg less than a car in group one.  1976.

\

And use about $104 worth of additional \
gasoline in 10.000 miles. he same carwill ™.
get about 3 mpy more than a car tn group
10, and by comparison would save about
$49 worth of gasoline ($153 minus $104) i
10.000 niles of dnving. These calculations
used a national average price of 58° per
gallon I/‘or unleaded gasoline dertved from

~publhished indusgry price data for Apni

. What's your car’s

X" in the box that most closely describes ypur car. Sco

\
v

ileage rating?

b

ot Ineach ory plit an losel .

) - points fo swer in the first column, two point8 in the second column. el
S 13 to 18 rul@s your car a “MISER." Seven points or less medns you're dnving a

Lot 3UZZLER” compared to the kind of mileage you conld be getung.

' N _3 Roints 2 Points 1 Point 0 Points
) Vehicle Subcompact | - Compact Mid-Size Lagge Car j
Type Minicompact b7 - prVan- R
= _Engine Small 4'-'Cylfnder 6-Cylinder /(.arge Vs
< ! Type - Diesel S Diesel V-8 . !
! . - N Small V-8 -
H T B ‘
Accessories |- Manual Manugl Tryns - Auto Tram, | AugoTr;um g
Trans. no Air with Air. < | ~ no Air, ‘with \ar {

P Tl‘eType . Radialys’ " Rudials Bias or " Bias o~
. - L - Tokd . Correct Unde 'nﬂuted‘!b‘ﬂaﬁtml(('d . Bia_h‘-l‘lvil(-(l
. . . Pressyre | Pressure R X Correct Undenntlatedy -
* ; P T, | Presyyre N

T * .Engine Starts Easily R()I,’)r){h Tdle Pooier than CutsOut . .

. Condition and Runs ] Normal When
. Smoothly ' Acceleration | Aceelerating”

, . L Oillype * | Gas-Saving ?)r(linary 30 Weight . 10 W«-ighl, '
: LI . Multiprade Multigrade : -

8J.

/
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° Next car trade, buy a 4-cy11nder engine we

~
0

*NOTES:

" IF You:

— > ——

Pool with three friends, 40 miles round

- trip. (*$.2)

Use public transportation to commute 30
miles round tr1p (*1,2)

Downs{ze to a'1981 compact from your. 1977
mid-size and obtain 50% better mileage

_ Pool with a friend, 10 miles each way (*2)

Reduce one five mile errand déily for'six_

days

Keeping your new set of radials properly
inflated, reduce one erraqg daily

Reduce one-errand daily for six days, two
miles round trip :

" wodel 1nstead of a 6 or8 ., -
.; ' -

. Drive at 5§;mph

”

“Install radials whenureplacing t1r3’
B ¢ .

Cut. off afr cond1t1on1ng (*4)

*r

1) Fare of $1.50 a day is subtracted from these figures.
(2) Some additional savings in parking would occur.
3 Longer radial tire 1ife totally offsets higher price.

YOU CAN SAVE:

728 per year; 43.3 gallons per month
60.67 per month (*3(; -

364 per year; 44.0 gallons per month
30.33 per month - .

329 per year; 19.6 gallons per month
27.42 per month .

242 per year; 14.4 gallons per month
20.00 per month

217 per year; 12.7'gallons per month
17.72 per month i

14.79 per month

107 per year; 6.3 gallons per month
8.89 pbr month _

‘per year;-4.0 gallons per month
55 per month

67

5.

60 per year; 3.6 gallons per month_
5.04 per month -
5
4.
2

0 per year. 3.5 gallons per month

$

$

$

$

$

$

$

$

$

$

z 177 per year; 10.6 gallons per month
$

$

$

$

$

$

$

$ 4.93 per month
$

5 per year (4 warmest months) .

/ .

* TEA staff ¢omputdtien based on a stpdy done by the city of Bp1t1more

'1_4

¥ o

¥
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L er ons |
trAnsnnrtaiihQ secounts for 25% of our total aneray
consunntion, ‘3aviogs can hae made ihronah:

e _I
‘Oq
FFas

LCZ SNCi T

. Reducinag iuto fire,weicht
* 5. Tanroviag driving habits
“.. ."Tmnroviag commuter habits
-, Encoaraging rass transit

L;CTTVTTY: EFFECT OF SP8&D ON FUBL CONSUMPTION RATES

»

o

CUATERTALS: Student copies of attached chart and questions,
Pencils, ’

H

YIQGESTED PROCED(RE Have students study information on chamgt.

Let them ajswer questions. .

Check answers and discuss findings. ’

t&

Y
<
/

Gl G G G O 0 U O e e . S S =S aE e =
~

GIRECT D RES”LTQ;] . Students will learn the effects of speed on '
Tuel consumption i#n automobiles. - )

. - - . . R

o

o . «
. .




EFFECT OF SPEED ON FUEL coggbuprxo& RATES

Test_Cdr.Number
and Weight (in 1lbs.)

-1

2,

3

(2,400)

(4,800)

(3,500)

(5,240)

7

Miles Per Gallon At Selected Sveeds

40

30 50 - 60 70
22.74  21.94  22.22 .21.08 17.21
17.12  17.20  16.11. 14.92 13.13
19.30 18.89 .17.29 15.67 13.32
18.33 ‘19.28 15.62 14.22 12.74

What is this form of presentation called?

a.
b.
c.
d.

a.
b‘.
c.

d. .

a.
b.
c.

" d.

Which' car had the highest gasoline consﬁmption_at 70 MPH?

[

a.
b.

c, -
d.'

a graph
a table ‘
a simulation’

-a case study

N
\-

Wwhat does this information show? .
The number and weight of cars in the United States.

/o

Miles per gallon for different cars at varlous speeds.
How fast some cars can go.
Heavier cars consume less fuel at all speeds.

Car
~Car
Car
Car

Car

. Car

Car
Car

1

2
3
4

h ]

How are the numbers in miles
consumption of gasoline?

a.
b.

CC

For what change oﬁ speed did the
fuel consumption occur for all te

*

20 T

The
the
The
the
The
the

nigher the miles per ga1101 number, the higher

gasoline, consumption’
higher the miles per
gasoline consumptlon
numher of miles per gallon-+is not relabed to

gasollne consumptlon.

Between 30
Between 40
Between 50
Between 60

3

and 40 MPH
and 50 MPH
and 60 MPH
and 70 - MPH

~

Yo .

4

-
per gallon related to the |
per mile.

gallon number,
per mile.

-~

92

.

v

Wthh car had the higgst gasoline consumptlon at 40 MPH?

the lower

gredtest 1ncrease 4n
st cars>
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7 - Which of the following has little or no effect on the
amount of gas a car consumes per mile?

a. weight of the c&r v
b. speed it is driven at '
’ ¢. brand of gasoline it uses

d. horsepower of its engine

V. Thq amount of o0il which we import each year is
decreasing each year. . N
b. increasing each year. '
c. provided mostly by Canada.
d. coming mostly from Alaskan wells..

4

¢

_ g . .Which of the following would NOT be considered when

we talk about epergy supply? \
a. The amo of a resource already dlscovered‘and
know
_ b. W er it can be extracted with present methods.

‘ c. How ' much it costs to extract it.
d. Past patterns of consumption.

7

4
o

1

4.
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! 3 N 01- \ \' [ % o ! o (\ ?,
‘ \\‘. . -
lCONCé?TTl No, ! Traasnortation accouants for ?5 5. 0f our Totalaannro,/
L coasunntion., Saviogs: can he made througn: ‘
' —F A, Reducina =y 10 size, wight ,
. Tanroviag drfzing habits © 0 - o
P . T. TImnroving commuter habits oY
l : D, ©Sncouraging xass transit '
. o ' B P
@ ACTIVITY: HE 55 - 18 B
ol . DOBS THB °55 MPH SPEED LE¥MIT SAVE ENKRGY? _
- ) . 7 : ‘ ,“..;F'\
) 1\
CRI}LS: ‘ Studeat copies of attached materials:-
a.S8tudent questions y
b.NData sheet ‘ C -
c. Studont calgulators, if 00551ble
SIIOGESTED PROCEDURA g Follow instructions given for the various
x : activities given on the attached sheets,
“ See Teacher Edition of sheets for background.
and related materials.
.a,""~
-‘ * ' é'l
- \ ‘
- < + o
& [ & .
L. .
CRPECTED RESTLTS: 'Students will be ‘able to analyze data, evaluate,

idepntiry factors, and come to d90151ons about
the 55 mph speed limit. :




- .

Activity: -Doesthe 55 MPH /7
’ Speed Limit Save
| Energy2 -

' T -+ Student Questions - g ‘ \
. : : : 1 T .
' . 1. How many gallons of gasoline could be .saved by . .
l ' driving an‘average .car 100,000 miles at 50 mph '
instead of at 70. mph?
* : '
. _ 2. What are the causes of the increase in gasollne
- ' consumption as speed lncreases? -
P

" 3. Identify some other péss;ble benefits of lo
' highway speeds.

‘4. List some negative aspects of’ the 55 mph speed Q
) limit. .

5. Would it be reaso’r}ablé to set a\ s,peed,'limi_’t of

. - o o | 30 mph? 40 mph? _
Effect of Speed on Fuel Consumption Rates ﬁ é T
' , T Automobiles " 3 ‘
Test Car Number v - - g '
l and*Net Weight . Mlles Per Ggllon At Selected Speeds. - = -~
. (lbs.) 30 . _ 40 .« . 50 60 b ,.ﬂ).v ‘
- » . . 7 o o N N
: ' ' 1 (4,880) 17.12 17.20.~ 16.11 14.92°  13.13 -
2 (3,500) . © 19.30 * 18.89 17.%9 15.67 13.32 -
- 2A (3,500) . ., -21.33 21.33. 18.94 17.40 .  15.36"
' 3 (3.540). 23.67 24.59 .20.46 14.83° 13.42 .
4 (3,975) ) 18.25 «  20.060C° J16.32 15,77 13.61
' 5 (2,450) .- 31.45 - 35,19 . 33.05° . 30.78 . 22.82
6 (3,820) 22.88 19.41 .20.28 17.78  -14.88
l 7 (3,990) 15.61 14.89 - 16:98 13.67 . *11.08 °
8l (2,050) e, . (24.79)  (27.22) ° (26.80) , (24.11) > .. N:iA, ..
9 (2,290) 21.55 20.07 19.11 17.83 16.72 . .
10 (2,400) 22.72 P21.94 22.22 2r.08. © 17.21 "
11 (5,250) 18.33 . *19v28 15.624% '14.22 - 12.74
l 12 (4,530) , 20.33 . 20.00 . 17.%0 - 16.17 14.86
' Average * . . #l.05  21.07  19.49 ., 17.51 .. °14.93
(Unweighted) . . : R o
l ; : )
l ’ Sirce vehicle #8 could not be opu‘ated "satisfactorily at 70 mxles mer hour, ics .,

. miles per pallon Derformdncus were Omltted from the averages. Thengre, however,
. Biven i pqrentheses . ‘

\ ' . - e .
uEBlg“' T . . \ ' L . 9t) . N A . .
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, / T . TeacHeRr “&pirron :

Does the 55 MPH Speed
- Limit Save Energy?

L. ’
: £
Y - v
< ’ 1 \ . . .
. . . b . . c ‘
. .
,
.

»
.

~ | ~p
Qverview In this lesson students will examine the fuel

savings of the 55 MPH speed limit. There are
three activities in this lesson. C

LN . - ."_
L ~d ‘

Activity 1 is a brief class discussxon in which
.- the students take a straw vote.on whether they
: ~ " think that fuel is saved by drlving at 55 MPH.
instead of 70 MPH,. «
L) . +
R - Act1v1ty 2 ig a small dgroup activity. The'students.
are given a data table showing the gas miléage of
severxal cars driven, at selected speeds. They an-
swer questions asking them to apply the data and™
consider possible causes for the fuel sav1dgs at
lower hlghway speeds. ) . . o
, - Activity 3.is a teacher-led discussion. Ideas
' . formulated by the students”about the benefits and’
sdrawbacks of slower. highway speeds are presented.
Factualvmaterial is supplied by the teacher to ex-
. pand the students’' 1deas. ‘

1 4
R P .
};hese_actlvitlee are intended for use in General
Science or Physics courses, but investigating e
energy savings can be taught in a soc1a1 stu

s . ¢classroom.
. o
Objectives Students should be able to: n
' 1. analyze data concerning fuel consum;}tlon
and speed.

2. evaluate the relatlonshlp between fuel con-—
sumption and speed C

3.. identify the major factors affecting fuel “
consumption at-different speeds: M~

4. evaluate positive and negative. aspects of
the 55/ MPH spqed limit.

-
1

, Materials Class copies of the stundent questions and data sheet
Student calculators, if possible ’ ‘
‘.x~ : 3

13

. o
. . .
+ “ . ..
: . . i
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.
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‘Motivating
Learning

» ’ ~

Suggested Time

.Ford set a world's la

. )

\ . . * '\ . n

1-2 c¢lass perjods N ' 0
Activity 1 - One way .to begin this lgssbn,onotﬁe“
subjeqt of saving energy by driving slower is to
preseft a brief history of motor vehicla /speeds
arid speed limits, : '

. f . "
H13tor§ of Cars and Speed oo

The fixst automobile in the ‘Unjted States was driv-
en in 1893.° Almost immediately, man set out to see
how" fadt he coufld make it go. By 1894} people were
talking about an automobijle race. The first race
tdok pllace one year later in Chicago./ It _was a 52
mile rafe with the winner -averaging 5.05 MPH. ; .

" By 1900} when cars were'first produced in any large’

quantity, 10 MPH-was considered a reasonable speed.
on the open road.
passed. the fibst motor vehicle speed limit laws in-.
the United States. The speed limits were 8 MPH in
the cities and 15 MPH_on the open road. These laws
also codtqined a provisi that a motdrist, upon
meeting 'a horse, must pul?\kq<;he side of the road -

~and, if 'necessary, turn off the motor to allow the

horse to pass. These barly speed laws were passed
mainly. to pacify the non-motorists who complained
of the noise and dust as opposed to modern day

speed limits that are designed to protect the motor-
ist ‘from himself and from othérdyetorists. Now, of

g course, speed limits age imposeqd” to conserve fuel,

tOO L4 4 . . .

-

From the véry early car speedé £f 5 MPH, cars guick-
ly became capable of g}gher speeds. In 1904, Henry
d

By this time, highway speeds were about 15 MFH, .
mostly because the road system was n designed or
constructed for automobile traffic.
suitable for horse and buggy travel. Very feW%
paved roads existed. However, road constructibdn

for -automobile “traffic began about 1900 and has con-
tinued until the present, time. Speed and spéed
limitd continued. to increase .as a network of paved
ro?ds grew across the nation. / - '

» -*

. . A .
% - Department of Transportation
Th¢ motivating quesﬁion to get students thinking
about fuel savings might be: Is fuel saved by
driving at 55 MPH rather than 70 MPH? Take a _
stTaw vote in Yes/No codumns on the chalkboard,

e

o 9y - - s

In ‘1901, New York and Connecticut

speed record of over 93 MPH!;

They were more °

L]

-

®
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allowing for qualified wvotes. Some students may,
say, for example, t that fuel is saved by dr1v1ng -

"cars at 55 MPH, but not trucks. Accept this view-

point without discussion at this time. A separate

vote could be taked for trucks, if the class WISheS.
1 4

Note: ‘The class may agree that fuel is saved by -

driving slower. 1In this case, the straw vote - .

might center around how much saving there is.

The most useful form for expressing the savings is

in nfiles per gallon (MPG), although percentage or

dollars could. be used. . 4

Activ1tv 2 - A good approach to thlS act1v1ty is

to break the class into small groups of 3-5 students

each. Distribute .the student worksheets and ‘data

_tables. Most students should complete the work

without the teacher's assistance, although some may
need help with the calculations in Question 1.

Activity 3 - This activity involves the whole class
in a discussion of the conclusions reached 4in the
previous activity. The discussion centers around
the(amounts of fuel saved, the causes for the sav-
ings, and the- soqﬁptal impact of the controversial
55 MPH speed Iimlt. e .-

3
' ¥ |
. .
’ .




( Teachers' Manual

P

Effect of Speed on Fuel Consumption Rates

.
*
¥

Automobiles
'Te'st Car Number - .
and.Net Weight - Miles Pgr Gallon At Selected, Speeds
. (1bs.) 30 4_ 30 50 60 70
1 (4,880) - 17,12 17.20 16.11 14.92 13.13
2 (3,500) 19.30 18.89 17.29 15.67 13.32
A (3,500) _ 21.33 21.33 18.94 17.40 . 15.36
(3,540) ‘e . 23.67 24.59 20.46 14.83 13.42
'l (3,975) 18.25§ 20.00 16.32 15.77 . 13.61
S B : —
5-- (2,450) 31.45 °  35.19 - 33.05 30.78 22.82
‘le (3,820) " 22.88 19.41 20.28 17.78 14.88
7. 13,990) 15.61 14.89 16.98 '13.67 11.08
8l (2,050) (24.79)  (27.22)  (26.80) - (24.11)  N.a. .
9 (2,290) 21,55 20.07 19.11 - 17.83 16.72
al0 (2,400) ©.22.72  21.94 22.22 21.08  17.21 ,
11 (5,250) . 18.33 19.28  15.62 14.22 ' 12.74
12 (4,530)  \ 20.33  20.00 17.50 16.17 14,86
i i ' T
verage ' 21.05 21.07 . 19.49 17.51 _ 14.93
(Uhwgighted) - ' ' | 3 '

- - Al . t
'8 J

” ' :
lSince vehicle #8 could nof be operated satisfactorily at 70 miles per
hour, its miles per gallon performances were omitted from the averages.
'lThey are, however, given in parentheses. - !
‘ s '
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AnsWers to S o
student Questions 1. ’‘How many galYons of gas could be saved by e
. ’ driving a car 100,000 miles at 50 mph in- v
. : stead of 70 mph? ° o ) .
< ‘. - . ‘
\ " rn-order to do this calculation the students
. first need to change miles per gallon into
o - gallons per mile. :
] F . .
. This-is a reciprocal relationship )
.. . 1 t . : 4 .
) v miles = gallons
‘¥ gallon mile
) | 1 7/ -
* - miles 1 gallons
r .4 At 70 fiph, 14.93 gallon = 14,93 mile .

T e
”» .

1 {
14.93 = .051 (1 O 14.93 = .051) so-

-

I * B
,
- .l ea
. .

- . " .miles- gallons - ) .
14.93 gallon = ,051 mile L e
\ - . 5‘.“\’
- miles gallons = :
7 ' At 50 mph, 19.49 gallon = 19.49 mile
. B ~gallons
. .ﬁ‘ " .067 . mile :
gallons lf\ gallons ‘gallons V

. .067 mile =~ .051 mile .= .016 \ mile

(at S50 MPH) (at 70 MPH) (saving)
gallons . : -
.016 mile 'x 100,000 miles = 1600 garlons
- . N
( . ’ )
k)

Roughly one billion intercity highway miles are
‘eravelled each day in the United States. oné
billion is 10,000 'times 100,000. The ‘avings in
¥ gas for 10 00. miles. that the studenfs calculated
T : ‘can be multiplied by 10,000 to find the daily sav- .
. - ings for a naggonal reduction in speed from 70 mph
to 50 mph. ' ‘
1600 gallons x 10,000 = 16,000,000 gallons A
, The savings in money per day or per week that can
: pe realized by the average individual driver are
not great. The average American car 1is driven 10

{ . \
. -

. -
.
»
~

- .
-

N A ]
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‘. "high speed miles per day. Using the figure“of 016

. gallons/mile saved by driving at 50 mph instead of
70 mph, the weekly savings is only 1,1 gallons
(about 67¢ if gasoline is 60¢ a gallon). This .
samounts to about $35 a year. At the present time ;
motorists have no difficulty purchasing 20 yallons
at a tfme, so J.1 gallons -is. not a very noticeable
savings. ,As our petroleum reserves dwindle causing
a rise in the price af gasolime and/or rationing,
this 1 gallon saved per week may become more impor- -
.tant to the individual. * ) ) ¢ ,

-

¢ i

On a nationgl level, 16 million gallons of gasoline
saved each day is significant. However, an enforced
speed limit is necessary tp achjeve this fuel sav-
ings. The immediate s%Yvings to an individuB1l is not
enough to make a voluntary slow~down program work

for very long,
—

The national speed limit of 55 mph yields a slightly

smaller fuel than 50 mph would (11 mallion gallons )

per day vs, 16'million) .+ The speed limit was set

at 55 mph to pravide better fuel economy while not

seriouslyf upsetting the interstqte‘ truck industry.

2. What' are the ocauses of the increase in gasollne
consumptlon as speed increases? .

.The two most important causes are the increase (
with speed in the rolling resistance and the
alir drag. These two terms are defined below.

Rolling Resistance: This means what it says, it is .
the resistance to rolling and is caused by friction
\between the moving parts in the drive train (the
transmission and differedtial), in the axle and
wheel bearings and between the tire& and the road.
‘It is a resisting force which the engine must ©ver-
come. The igportant thing to know is that It gets
bigger as the wieght of the car 1ncreases and that
while it does not change very much with speed while
the car 1is traveling slower than 40 mph, it increa-
ses rapidly (as the square of the increase) above
40 mph, This latter change is probably caused by:*’

rhanges that occur in automobile tires as speed

L d

.+ lincreases., Above 40 mph most automobile tires be-

gin to deform. ' great deal of energy goes into

setting up wavelike motions in the tire rather than

moving the automobzle. - - .
_ Al Drag: A;r drag or air resistance ig also a _
Q/. force which the engine must overcome. It depends . NS

”

101 - -
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on the shape of the car and on its speed. The

important factors are (1) that streamlining re-

duces the drag and (2) that the drag goes up as

the square of the. speed. (This means that doub-

- ling the speed quadruples the air drag.) Air = °

drag is§ a larger factor in the loss of gas mile-

age at high speeds than rolling resistance. This,

is especially true for trucks which are usually

not streamlined at all. A

] Streamjining of automobiles began with the 1ill-
el ° fated Chrysler Alrflow rh the 1930's Since that

* 7 | time autos have become cOntlnually more "sleek”

) ) and "aerodynamic." Uhfortunately, real reductlons

in air drag have not been as great as appearances

mlght 1nd1cate.- One major reason is probably

that while stylists have smoothed out the part of o>

: .the car that we see, the undeYside of the car is

the same rough, ~rreqular shape that it was in

the 1930's. A few automobiles (Porsche 904 and

Jaguar E~type) have been produced with a smooth

"belly~pan” and these carg have relatlvely low

N\ - drd& coefficients. .

-

.. 3. Identify other possible benefits Qf ‘lower . ./
. highway speeds. '

kg

: ] R N . R Ok 02 & a8 'op 8 08 28 8
.ﬁ

SAVES LIVES ' .

The lowered spegd limit has reduced the %uto—}
mobile death raze. The actual number of ac-
cidents has not been 51gn1f1cantly reduced.
Accidents are less serious at lower speeds
which results in fewer serious in‘juries "and

b ‘ . * deaths. PR
. 3 ' 3
o - TIRESs . .
) . Tires wear lomger at speeds under 40 mph.
: o Tires deform abdve that speed and their rate
.of wear 1is accelerated. .
"1. S v MECHANICAL COMPONENTS '™ . ,
) ] . .. L
. ' The engine, transm1551on, dlfferentlal and
@ wheel bearlngs all run at lower temperature at

lower speeds. Wear rate on thkse components
increases as tempeTdture increases. The lower-
ed |speed limit' allows these things to-run slow-
er.land cooler, so they can last longer.

. .
] . -~ »

. ]
.

N StiNdents may 1dent1fy ther hidden"benefits..
The ones mentioned here are measurable and

. ' e importan{\ones.- _
. . _
!g@ AN T | - " 1‘)2 g
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4. . List some negative aspects,of the 55 mph’
speed limi T L o

”

¢ Wasted t -boredom are the two things that.

stydelits L often identify. -These complaints

~ are very Important-from an energy standpoint.

Our lifestyle has developed around -the ability

‘to do thi¥ngs and go-.places rapidly. Energy has
o not been cansidered in our pursuit of speed.
4. Students “meed to be aware that rapid travel
carries an energqgy penalty and that our supplies
of ‘energy are finiteé? Some change in our life-
style 1s necessary if we are going to change our
level of energy usage. ' ' T .
. < . .
5. Would it be reasonable to set the speed limit

- at 30 mph? At 40 mph? a

The answer to this question is no at the pre-
sent time. There is little if any fuel saving -
by driving at speeds under 50 mph. There would
also be extremely negative public reaction’ to
such a drastic change in driving habits -even if
1t represented a large fuel savings, Intercity
trucks would be seriously affected by such a-
low speed limit,

AT

Trucks

Trucks have not been emphasized in the above dis-
cussion because they account for only 1/4 of the
total energy used gnually in intercity highway
travel. Fuel consZﬁption data is provided: for
trucks to show students that fuel is saved by op-
erating trucks at lower high%ay speeds. However,
truck drivers are governed by regulations that do
not apply to automobile drivers. The effects of
these regulations must be considered.alom§ with
fuel consumpti&n_in any discussion_of whether a

4

given speed limit is reasonable.

Safety regulations include mandatpry rest stops

and a 10 hour per day driving limit. “Truck ship-
ping routes and terminal locations were establishedg,
considering these regulations, but with a gpeed
limit of 60-70 mph. The. safety . regulation#prevent
truck drivers from coempensating completely for. the
longer time that is necessary to make a given trip
at lower speeds. '

. ] N
Present terminal locations require that a round
trip between points 200 miles apart be possible in

(Vg
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GRADES 7a0:.

Il SCZEEBEILATICR QF ENERGY: -
N AR B 6 A . AN o ooQ0r, . ' _
- / y . AN . . ' : } '..\. :‘
T ] N . ‘ - - X - \'/ 'I
Il[COVCd?I: Ko, = ~Transonrta1inn.accogﬁis for 25% of .our total anercy
corsunntion.,  Saviufgs can he made through: )
. ¢ A: BFeducina aute size,weight : ] ¥
. 8. Tanroving (Jdriciag hadbits )
c r . . . . . 4 | )
. </ . Tmproviung\commuter habits :
‘D, Cncoaraging mass transit o
- v - ‘ . ') \
3 . b . .
CARPOOL ING| X
» . " . \ R
M - - . ’ 1 A . - y) —
" . . 3. .
lILATERIALS: - Pencil,. paper, and questions (may> be written on chalkboaxrd)
. I X ) .
. ' ' . i , { ' \
- .
. , \ N
+
5 | °
' t N * 3 '
STINGESTED PUIOCEDIRE e @% . 1. Have students ‘work on the following problems
L AN on an individual basis,
Lo C, 2., Compare answers and lead a discussion.
/ : - ’ : . N

| < :
'lggc g%ound: Carpooling - Abbut 173 of all private auto usage is for

i ‘ commuting to and from work, o

. ¢ .
' Problem 1: Four stuydents carpool each day of the 175-day school year,
Bach liyes apout 5 miles from the ,school they attend.
ll : . What is the number of miles each saves in driving if all
share equally’ taking turns driving? Ct
Gas sells for $1,25 per gallon. John's car gets 15 mpg. -
II - "Sue's - 17 mpg. Bill's = 20 mpg. Lee's 30 mpg, Calculate
‘ each student's fuel cost for the school year for their
vpart, in the carpool. How much‘more in fuel costs can .~
Il Lee expect to save than John?. s . . .
Problem 2:‘ Carpooling has sevé%al advantages for conservation of energy.
List-as many advantages as you can, What are some of the .
inconveniences’ of carpooling?

«.

$LPECTED RESILTS: 2
' 4 . :
Studenls will become aware of donservation possibilities
through the use of carnooling., : : '

- ) . - ¢

v
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l CACL 2T No, 4 Traasnortation accounts f“or 25% of our total nnprr/
Zoasuantlion, 3avings can be made through: .
. A\
. . . . . » .
I A, Reducinag auvio size, eight ~ - A
) B. T*mrnvlng. dr o1 ag h:ibl ts . ' - (
] ‘ - C. Tﬁorov1ng conmuter habits). . .
. l . . . D, Sncouxaging mass dransit : ) -
L4 4 ";Y \r, . "' .
Lfglr.~1‘. - REWARDS ,OF CARPOOLING - . .
- o
\

J » Y * o_\l. .
'[h“f'(“}\ . Materials’ rg}ated to carpooling, pencil, paper . {"_ \_\

- ' { TN . -

v
< * ’ 2 . Lg

<

\
v
i . .. .
. . . .- .
-~ =~ -

>JOGLSTED, PROCEDURE: | "1, Let students make lists concerﬂlng ‘the - :

: pros/Tons of cagpooling. S i
. >t ¢ 2. Have them figure out math problems retated®
» ' to carpBoling in vdrious situations:

- s¢hool, work, recreation, neighborhood

) o 3. Let them figure out savings f;ﬂﬁ‘a carpooling
. : situation and how long it would take, théem.
to save enpugh to buy a much-desired item.

4

4, Let them work out a plan for WNashville for

e carpooling (to work) for the gity'
. inhabitants., How would it be!1mp1emontpd

ed for w(/

) ~What incentives ould be pl

VI carpool participants,
S . -~ .
e 5. What "tips' can they arrive at to make car=~
¢ . _ pooling more workable and pleasant for
& those whq’join the carpool? v
. \ .
HLECTED RLQ”'1<_] Students will learn more about carpooling in
_ - a variety of situations and devise creative P
. ~ "pros'" for cérpoollm;. b ] - '
N . . ‘ - ' ( a . »
. s '_. " “ . )
LN
~ . - . ,
) ’
‘ . R , - » > .
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l 1l you can do this. ..

*
| It might anve

Then y ou could apend the money on something °

Year: A new sofa for ’ryour living roonh A dish-
washer. A big color TV. ,

cagdermiteins v IIIHK IRIINER

.y

-~y
Woa

you thin. like tha, .
=t
I Next ume you 3 5 . per monlh With one month's savings: A package of good
need tires, buy a st permonth golf balls. Subscriptions to one newsweekly
. ' ol stecitbwelted ra- per year and two monthly magazines.
d:als instead of - With mm?:uvhp An electric blanket. A
bias-phes. 12 » videg pmo unridge Four gourmet cooldng
2. Deive 55 instead 3.6 gal. mo. | Month: An extra long-distance call. A e
l o 70! $5. mrpe:\o. hone for the kid:u‘ separst
* $60 per year ear: A decorator ph N; A mnmmahlc cal-
. culator. A 3-man tfq
8. Ordera 4.0 rmo. | Month: Steak on a hamburger night. A poun
l 4-cylindeg engine $6. pe mo. of chocolates. Two new cans oftegthin balls. d‘
wstead o b nyour | $67 peryear ° Year: A cassette tape recorder. A watch. A
- Xt gar, food processor.
4. Eliminatg one 6.3 gal. permo. | Month: Bnmrn fries and shakes for two. A
errand perday. two | $8.8D per mo. vper’bnck book club selection.
miles round trp. (6 $107 per year aar: Somebody to mow your lawn all summer.
davs per week.)! ’ A rod and reel. A 15-pound box of gourmet
ﬁ . steaks. A terrific tennis racquet.
5. Use steel radials, 10.6 gal. permo. | Month: Cable TV. Movie tickets for two aduits
eluninate atripa * $14.79 per mo. and two children plus popcorn.
d:v (combination of | $1T7 per year Year: A phone-answering machine. A tele-
3.md 4. above), . scope. A car stereo cassette player. A video
: a4t keep the tire ¢ game. -
p. ssure up.! :
¢ Ehminate one 12,7 gal. permo. | Month: A board A real crystal wine
5 mile trip per day $17.72 per mo. glase. A Save the C ldren Federation
l /6 «la\ s per week )} $217 peryear /| sponsorship.
. ) ear: A new suit. A baby sitter 18 extrn times.
< A shotgun.
Car'pgol with one | 14.4 .permo. |'Month: Cable TV with special movie channel.
. o her person, l() $20.18 per mo. Two or three bottles of wine.
nales pach vuy $242 per year 3 | Year: Two season tickets on the 40-yard line. A
* | backyard gas grill. A home movie camera.
% Re place your 1977 | 19.6 gal. perpo. | Month: A 1975 proof set for your coin collec-
mul-size car with a .42 per,nz(.) tion. Fancy perfime.
19:«1 compact and . 5329 per year Year:A stereo. A 36mm camera. A microwave
S0 percent bet- oven. Steel-belted radial tires (see item 1).
t ‘T mileage. T «
e e pubhic trans-". | 44.0 gAl. per mo. | Month: A fancy house plant. A trip to the
sertation tocom-  ~J $30.33 per mo hairdresser.
sty 15 miles each $364 per yearj Year: Vacation plane tickets. Luggage. Golf
wuv ! “clubs. A saw, a drill, and a sander. .
N'. Car pool with 43.3gal. permo. | Month: A fine c!um place setting, Dinner out
e -u.hx‘rtlguple. $60.67 per mo, for two.
- S0 mitex cach way. ! $728 per year“

”xampkgq are based on a hyno=
"typlcal" dfiver.

He "drives 10,700 miles per yr,

4 000 highway.

1977 m1d-5179 car gets 12.5

ﬁﬂllL

645,000 city,

mHa city and 17.7 mpg. highway, back.
overall average 14.2 npg.
yurchases 704 gallons of gas at
Total expendi-
"There would probabl
nn aliditioml savings on parking.
1.50 nmer day for fare has. already.
heen subiracted from 1ho<e flgureq

\1 40 ')o}‘
"’o 508

gallon.
.60

savings acconnt. Wien the
total savings grow large -,
enough. buy the "rewa)

you've been werting
start an @ new one.
(See note 1uon

He

A

U'se a notebook as a gasuline

torand

¥

. & .

Q. Jyst how muci; money can |
save by carpooling? -

A. The U.3. Dept. of Transporta-

tion's Fe»rai Hig
tion estimac~s
between $281 an

20-mile daily round trip if he carpools. .

ay Administra-
iver can save
24 4 vear bn a

To get a rough idea of what you might
be able to saxe, try this formuia:
Estimate the amount of money

. the number of people who'll be’in
your carpool. The answer is your
new, lower co;,p of commutmg

v

Q. What's a good way to keep

-y

tracK of the money? -
A. Keep a gasoline savings acco
in a little notebook. Divide the pages

ingo four columns
Column one:

saved gas.

. Column two: How much gas that

saved.

What you did that

N\

Column three: How much money

that’s worth to you.

Column four: Total saved 50
When column four ge»b

enough, go and buy
the thing

Ry

far.
big

- K9 O¢ -

&
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Use this example to help
: compute your savings
Siy you spend a couple of bucks a
day vl wus. Another two tellurs for
parkin. That multiplies inito a hefty
sum every month.
$4-per day x 21 duys = $34
Individ. cost Savings

por montiv~"pet menth
Carpooling with
one can cut the ’ -
cost in half. - $42 $42
Another person K
drops it even more. * $28 $66
If still another joins,
your cost is even less. $21 $63

Inthis example carpooling saves
up to $63 a ménth. How much could it
save you?

While spme purists may com-
plain that this example doesn't in-

~clude” such factors as depreciation,

insurance. service, maintenance and
other costs, I think most wil agree
that it does cover the basic costs of

et i —— e S @

commuting.
L .
’ \
< America’s cities
high on carpooling

In Hartford, Connecticut a com-
puter program gffers any emplover;
publie or private, information that
can help him begin a carpool pro-
gram at hix company. And the sitate
Dept. of Transportation constructs
Murpool-commuter parking lots at
kev highway intersections to make
drive-ride programs easier.

In Knoxville, Tennessee all forms of
ridesharing alleviate mafs conges-
tion. Inthis southern city, carpooling
keeps over 22.000 car§ off the road.
If it were not for carpooling, the clty
woukl have to provide more parking
space than is currently covered by
the entire downtown area. -

At the San Francisco-Oakland Bay
Bridpe. priovity lanes {or. carpools
with three or more persons speed
commuters past long lines of. single-
occupant cars. And the carpoolers
pay no tolls., )

In Omaha, Nebraska a phone-in
service mukes it possible for drivers

“to find a carpool just by making a

teiephone call.

b

.
A ]

r

(S

Ridesharing makes gocd
corporate sghs:; JO¢

|
!
On top of environmer. atd eeor J
nomic advantages, therg w other
corporate advantages to carpooling.
« [T] Employees get to work on
time more often.
¢+ (3] It reduces the need for new .
patking spaces, which can be ex-’ p
tremely expensive. Loy
(3] Morule and workefficient®
argincreased because people vide o °f .,

~

wark in less congestion, in a shorter | .
time, and with pavking spaces az- .| =~ -
sured or more easily availables . £

It makeés it easier, for non: |
commuters to get downtown and o | o
other commercial areas,™ * 1 .

[tgprves asa goudlong-tern:
community relations project.

A

LY
-

2\
A .-
. - .
o . 3

QIs thard to start orjicin a -
. - carpool? . .7 .
. A, Most of the time it's relatively easy.’
. Especially if you work for a large
. ‘company orlivein a city,’ Ny
.~ “"At Shell's gowntown *Hcuston
offices, almost 7% percent of my 4800
co-workers carpool. The ‘majority of
“them joined a carpool at work. Some
simply got together with their neigh-
‘bors on theirown. . : ). °
_ Check vour place of bmsiness.
Thefk r§ay already be a’cirpuol sys- f
, temSwidffect. If you live in a-ity. iind

.

out if there's a computer matching -

_gystem or a local Amevican Autafi-
bile Association that can put _x‘mkix\;

touch with people going your wayé &
t up notes in ioeul ity ms

. librares, supermarhets — Wherener .

persondl notices can be DS T
* néne of these approalhes pon mi.
write "Double Up,” U.5 T
"% _ment of Transportatior (HAT-LA0

‘- Washington, DM@, 2udm. 10 s

the HighwayUsars Feczuthine o
- give you information abous s Lo
community or emniover Ciil S i

AL ] rogyain. ’
lLarpoolmg\p_ o .
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base 10ad - The minimum ioed of e utiiity (electric
O gas) OV a given period of lime

DIOCONVErSION - A general (erm deecribing the
CONversion of one 10:m of energy M0 another by piants
Or MICTOJIQanieme 1 UBUSHY 101818 10 HW CONVersion
Of s0i87 8neiQy DY DHOIORYNINSSIS.

of machanical Or slectric energy  Heal pumpe work on
the same general principie ae refrigeraknre and av con-

ditionera .

DOrsepoOwer - Originatly, the power output of a
typicsl working horse Equu'o,y&otmkmnm
Ollclldrmouncma

hot rock reservolr - A poential source of

. places in the upper etrata of the sarth

o

.,.n‘p

It is @ complex
Mixture of hwrocamom and s the rsw matersial (or
Many products.

photooynthnlo — The process by which gr
DHants convert rediant energy (sunkight) into chemical
potentisl energy

photovoltalc process - The process by which

¥ OLOSSARY of erergy terms
I3 ~ 2 M .'r'. -
' . N
Darrel - A liquid Messure of o, ususity crude o heat pump - A device that tranaters heat from e POLroloum - An oy, flamn . hqusd that may 7
squal 10 427 gallons of about 308 pounds. COOIOr area 10 & warmer 0Ne (OF VICe VTsa) by Ihe use v-ry'lromomoam:omcha\doa:uumm A .,

Dlo-fuel - A fuel derrved from plant materiass. g‘.om.mm power n:';.n; mm"::c:“ m s.:a:' onergy b: converied dlrectly into electrical onorgl oy
- Wing deep enough r 1 radiation atriking certsin materials is “
g‘om". - Plant materisls in any form, trom eigae tracturing it 10 create a rébervoir nto which water CaUsIng separation of electrons atoms The mugre- ‘ e
. . can be pumped tion of these eiectrons in one dir and of the pos- )
British thermal unit (BTU) - an enginesring hydroCarbons..- Mosscuies composed of carbon oty charged siection vacencles ( hoies) i the other T
it Of heat eneegy. the quantity of heat necesesry 10 andd - i various re can produce a small potential difference of voitage. e
raise the tempersture of one pound of water 10 one uou-ltycbmnd trom ning materialy. fypicalty about 0.5 voits RN
degree Fahienhed 7 P
OWE( - The rate at which work 18 J0Ne OF ene: el
Invort.d biock rate - A method of eloc” p jhid e
catalytic CONverter - A device saded 10 the 1ricity whireby & first block of kiiowatt ,,m,m,,,. ottered expended. il is messured in units of energy per unil 0
exliaust system of an sutomobue Thel COMverts the air o1 low eost 8nd prices incrasse wih higher consump of thma such as calo/es per 40001d. and in units such 3
poHulants. carbon monoxde and hydrocadons thon. 2a watts snd horsapower. . \
(HCL. 10 carbon dioxide (COy) ang water. A similer con- ;
Vo180 0180 remOves nitrogen oxictes (NDY). KIIOWALE (KW) - A unit of power, usuaty ueed for ° recoverable resource - That portion of a re- .
e e Yo 1 ooom““"u' usad 20UICO expacied 10 be recovered by piesent Day-tech- ]
Chain reaction - A reefiotinat stimulstes Ha power. o0 ’ mques snd under present economic Conditions  in- R
own vmln a feion Chain resction a fissionable kilowatt-hour (kw-hr) - A unit of work or energy. cludes geologicaily expected byt unconfirmned resources -
_ nucieue 2 Neutron and spiits in two, releasing EMM'oﬂnowmuvoolmanmm well as identified reserves. e
adctional neutrons  These in tun can be abeorbed U
othes fissionable nuciel. relessng :t:m."mo nou(mw vt sbout 863 calories — That portion of a resource that has been R
and maintaining the reecton. lipotime energy COSt ~ Cost of energy required actually diecovered bul not yet exploited snd is presently - -
- 10 operate any energy-convertihg device during ita technicalty and sconomically extractable . 0
coal gasification - The conversion of cosl 10 & iitetime . i
a8 surtable 10r LBe 86 fuel through the appication of 3 secondary FOCOVETY - Recovery techniques used ok
Neal and presswre liquetfied natural gas (LNG) - Natural gas after some of the o and gas has been removed and the e
. " that hee been cooMd 10 approxiMately minus 160° natural pressure within the reservoir has decreased .{ :
coal liquétaction - The conversion of coel into 1 whvich it" N
- m’lgam L o St of e f&n;mm * ismowaiure at olhtlr::muq“ Since 30lar Cell - A device which converts rackant (solar) o
times, the costs ol: *torage m“' .'.: od energy directly into electrical energy by the photovoltaic
Crude Oll - A mixture of tyarocarbons in kquid form % ) thprment ""”"‘ process  Esch celt produces ahout 0.5 volts and about w e
found In nafursl underground petroleum reeervoirs It load fRCLOrs - The percentage of capacity actuay 0.6 watty of power. P
has the heat content of 1 48 mikon cailories per barrel utilized. tol exsmpie, ihe aver: number of passen ‘ Rt
and i3 the raw materisl from winch most refined . gers for a certein sue car dmm by the m ?.;)l:vrl:.nwz,;mn:‘.c "mm"c,':mz&‘o,n.:"m! dfﬁk
roleum products are mede . sun sarth receives about 4. riikon AN
pet - capacity of thet sire cer . Kilowatt-hours per dey e
decliffihg block ratc,r A method of charging tor awatt (mw) - A vt of - =
. - power. A tt
: elecincity whereby a certain number of kilowatt houra "mog ;ala 1.000 m.m( “), of 1 mAilon walts Megaws stack gas scrubber - Device which removes e 5
(the hrst'biock) 18 30 at a relatively high rate snd suc- ' ’ sultur dioxide from gases produced by cosi combustion e
. Coeding biocks at kower and lower rates. Thua the methane gas - A ight hydrocarbon: an inflsm- wk-".
- aynthetlc nntunl gas (SNG) - A gaseous A
5:;00 for cmr.{ Jdecreases as the amount consumed mabie natural gas with a heat value of 275 celvies tdal manutaciured from cos! It contains aimost pure (;5,?, B
ases " . Z.“:‘cb."" "' .'2 t'u"r.o':in'.r':rfn M;'o‘m"“‘."“;" ::;M methane. and csn be produced by a number of coal R o
‘; deuterium - a nonuwoclm i80t0pe of hydrogen meterisls 0 gasification tachniques ":{‘q
wﬁo.i Mucieus contana ond geutron and one proton. is _ LMY
. Therefore about twice sa heavy as 1he nucieus of normal Methanol - A voiatie, wetar-soiuble, fiammabie :oy.:“h."c ol 01 praduced from hausfacton of ,_""}
. nydrogen whwch conatyls of a. sngle proton.  Deuterium quid aicohol - - 0
1a often referred 10 as “heavy Mooﬁl net energy - e 1 of wnergy . 1ar sands - Sandy substance mixed with low-grade \é ’
efticiency - ™e eticiency of an onorvy na'q:on 1he energy needed 10 produce i & ot . P
'S the ralio of the useful work or energy ou tertiary recovery techniques - use of hea :
totai work or energy mput "":\.c:::rm.:.m'gz._ The energy reieased during resc: and other methods 10 augment oil recovery (presumably s
" energy - A quentity having the dimensions of a force | . . occutring after secondary recovery)
Imes 3 dislance It 1s conserved in all interactions NUCIBAr roaCtor - A device in which a fission chain thertral storage - A.s >
. ~ A.system which utitizes
l ;m:n a cmxm ";:"o‘x':t: n m.'ny forme ln:nt':'a.n resction can be initiated, maintained and controlled ceramic brick or other matenals 10 store heai energy
are calories. joules. BTU a and kilowatt-houra NUCIBUS - The exiremely dense. postlivety cherged - -~
- core of sn alom. it containg eimGit the entire mass of ,'.':.?b"gggmmc&' ::.a e g os,'m:" the
fi3810N - The sphtting of heavy nuciel into Two parts an atom. but tilis only a tiny fraction of the stomic: ) o
. ‘.m" ':':"‘9."":" """n:‘()’»n‘:':,“ :':.ot'o“::u.t. ol lsrge volume ~ . ton-mile - The 1erm ueea in measuring the amount _
n & r rona
, oy ocean thermal energy conversion o!.8TU energy nbeded o naut one ton one mile
fluidized bed - A turnace design in which the tus (OTEC) - A process of generating eiectrcal energy topping Cycie - A way 10 use high temparature :
ia buoyed up by air and some other gaa it offers advan- by harnessing tfie t stiwe differencaa between heat snergy that canhof be used in a conventional
lages in the remove! of suilur durng combustion. aurface waters and ocean depths. steam turbine. A gaa lurbine, for tnstance, might op- .
0pPINg 2000° "
tossil fuels - Fueia auch as cost, crude o, o “off-peak’ power - Powor oeqerated during a ::.:;7,: :,:,,'.u., cwcx:.:nh':.': :f:.?:?:f .o'.um.m, F R
:‘u.l:.«.r'lll.'g'u larmog from the toesdl remaing of organic period of low demdnd. opereting at 1000° ) R
B¢ 1
oil shale - a uumomary 10ck containing & solig - R
tusion - ™e tormation of a neavier nucieus ty com- ofganic maierial caked ketogen When o# shaig 13 :?::'hzgigw::m“ ﬁlmt‘y;l::‘nm\:‘:l:q which -
binng rwo lighter ones heated st high temperatures. the oli is driven out and . :
. con be r red N generate ofocmc:lfy, eoxhausat heat from the turbines or ~
generating capacity --The tapacity of e power n0INes 18 used for Neating o cooling o N
DISNI 10 gensrale electncily. usualy Meatured N Meg- passenger mile - e measure used 1o siata thd\ .
awarts (MW)” amount of BTU energy needed 10 carry one passenger >, tMTIUM - A radioactive 1801008 of hyarogen with a .
i for one mile . %, haitdife of 12 5 ypars. The nucleus containa one proton )
geothermal energy - the neat energy in the . and two neutrona it may be uaed aa a fuel in the early *
0811h 3 Crust whosa source ia the sarth’s moifen inte- peak demand period - ™at time of day when \fumn reactora T
f1or When this energy occurs g8 sleam, it cen be used the demand for electricity trom a power plant is at ita i
directly in atesm turbines greatest - unnlum A heavy. naturaily occurnng, radioactive 'y )
: Q nucleus of atomic number 92. Uranium 1sotope 235, i e
gresnhouse effect - the warming ettect of car- peak |oad - Tne maximum amount of power de- used as fission fusi "y
bon dioxwde &nd water vapor in the at e These tvered durng s atated period of time D
rMolecules are transparent 1o INCOMING suntight but ab- - WI“ - ‘ maetric unit of power usualily used :n electric R
01D and rereuiate the infrared (heat) 1rOm the eeqth peak load pricing - Charging more tor dwiivery measuremanis which givas the rate at which work 18 L e
) of power during the parod in which demand is done or energy expended .
greatest. . ) ..
\)4 N h ’
ERIC  vopmierge, R
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Adaitional zZnePgy words and ermss ﬂ

Ame~ The basic building block of all watter, an atom is the small-

st particle of an chemical element (such as aron. hydrogen,gold,or -

aranium) that still has the properties of thai{§] element.
BREZDER RuACTOR-A huclear reactor that makes more "'nuclear fuel than

- It uses, by changing certain atoms that will not split into atoms-

that will gplit. N
BUTANE-A. gaseous hydrocarhon produced synthetlcally from petro-~ J'
Teum angd uséd as a household fuel, refrigerent, areosol propellent,
-and in the manufacture of synethic rubber. .

COAL-A solid fuel,mostly carbon,formed from the fosslla of plants

"living hundrtds of millions of years ago. .

COuBUSTION-The burning of a substance to cause it to release its
energy in the form of heat.

- CONSERVATION-Planned management of a natural resource to preventh
*exploitation,destructhent, or neglect. ,

COOLANT~-Anything pumped through a nuclear reactor to cool it or
absorb the heat it produces. C omnon coolants are water,air, helium, -

.and liquid sodium metal.

CRITICAL MASS-The smallest amount of nuclear fuel,like uranium,that
willl sustain a nuclear chain reaction of spllttlng atoms.
DEEP gINING-Mining that must be performed by digging underground

. shafts and tunnels.

DIRECT ENERGY CONVERSION-The process. of changing any other form of
energy into electricity without machinery that has moving parts.

- For example,a battery changes chemical energy into electricity by

direct energy conversion .

D-0 &-Department of Energy.

DOMESTIC-Having to do with the home or homeland.
EFFIENCY, THERMAL-A measurement of how efficiently any device changes

heat into another energy form. For exdmple,a modern coal-burning
electricty plant has about 38% thermal efficiency because just under
4/10 of the heat from burning the coal is actually changed into
electricity.

ZTHANOL~An alcohol,used as a fuel.

FISSION PRODUCTS- The smaller atoms formec¢ when atoms fission or split.

FLY ASH-Tiny particles of solid ash in, the smoke when fuels such as
coal are burned.
FUEL~Anything that can be burned or flsgioned to produce heat energy.

FUEL CoLL-A device similar to a battery in which fuels such as hydro-

gen gas or meth@ne can pe directly combinea with: oxygen to produce
electricity and 'very little heat; the prlnCLpal by products of the
process are water or carbon dioxide. "

" GAS Q®OLED RiACTOR-A nuclear reactor that is cooled by a gas like

alr ©r helium,rather than by water or other llquld.
GAL1OUS DIFFUSION-A process by which natural uran;ym is enrlchea and
becomes a betier nuclear fuel.

GENERATOR-A machine that generates or makes electrlcity. It uses

mechanical energy from falling water or steam to spin a turbine that .

turns a coil of wire in the presence of a magnetic field. When this
happens an electrical current is prouucec. ,

110

’-

7S



LY

.
.

\ | ’ | ‘

\ . b RS

hO?uxPONLd~A unit that measure the rate at which energy is Sro-
duced or used. A man doing heavy manudl labo? prouuceq en.rgy at a
rate of about .03 horsepower. =

GEOTHLRMAL alAli-steam formed by underground water seeplng through
not rocks deep beneath the earth®s surface.

INSULATION-Any material used to prevent the passage or 1eakage of
electrlclty. heat or sound. - %
ATTER-Substance that occupies space ana has weight. s

moaera%or-ﬂaterial such as water ana graphite, used in a nuclear
reactqQr to slow the speed of neutrons produced when atoms spllt.
:wPH-miles per hour. .
NATURAL GAS-Gaseuas fuel fommed from the tossils of énc&ent plants
ang/ animals;often found with ¢rude -dil.

Neutron-A tiny particle, extremely heavy for its size, often. found
in the nucleus of an atom. Neutrons have no electrlcal charge, and
are released when atoms split (fission).

Nomograph-A graphis representation that con81sts of several llnes
marEéE off to a scale and arranged in such’ a way that by using a
straightedge to connect known values on two lines, an unknown -
value can be reaé at the point of 1lntersection with another line. -.

.

n_J
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- NOTP-Nuclear QOperator Training Program. . /

- NKCLEAR POWER-The energy producetd by spl\tting atoms(such as uranium)
in a nuclear reactor. \
NRC—~Nuclear Regulatory Commission. : |

80T -Any of several isomeric liquid paraffln hydrocarbons
OUDOMETER-An instrument used for measuring distances traveled.

PLUTONIUM~A heavy,man-made, radloaCth? metal that can be used for
fuel iIn a nuclear reactor.

PROPANE~-A colorless gas found in natural gas and petro?eum
PROLYSIS-The burning of solid wastes at high temperatures without
oxygen.

R-VALUE-Resistance to heat transfer. .
RADIOACTIVITY-A spontaneous change in the nucleus or center of an
atom, accompanied by the release of energy called nuclear radiation.

REACTOR-The part of a nuclear power plant in which the nuclear

« reactlon takes place and is controlled. y

. RsCLAIIATION-Recovery or restoration to a better or more usable state.
' RECYCLING-The process of reusing some discarded item in a useful way.
j@FOR&bTATION-Plantlng new trees on lahd once forested.

RESERVES-rnergy resources which have actually been discovered and

«can be recovered.
o OLAR PszR-Electr1c1ty,heat or other useful energy. produced from
sunshine.
STxAk sLECTRIC PLANT-ANn electric power plant(elther nuclear or one
that ourns coal or other fuel, in which heat boils water into steam,
the steam is used to turn a turbine, and the turbinc-turns a gener-
ator to produce electricity.
OTRIP mINING-Mining for coal or useful ores by removing the soil
and rock found above them, rather. than by tunneling underground.
=URFACE WINING-Asynonym for strip mining.
THZRMAL POLLUTION-Harmful effects to the environment that may be
produced by the warm water released by electric: power plants into-
nearby lakes,rivers, or oceans.

\ . , . :
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/' PMHoit.0GaAL=A photographic record maue oy using heat.

v

a heating or cooling unit.

_ . _
TP 3Lve~A wheel-3hapeu enginﬁé;ittcu'With a Serles_ of cuwrved
vlades.rthe force of running water ovr Jets -o1 steam hits the

blades an¢ turns them. Giant turbines turn the generators »
that produce the electricity in our -clectric power plants.

/
.
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-

iy 055, AUIVACTL /E=A by-prouuct ol prouucing power oy splitting
atoms 1In a nuclear powser plant;souc ol thesc¢ materials are hizh-
- ly radioactive and stay racloactive ior long periods of tine.
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l " HideUUTAT-An automatic device for' regulating temperaturc of '
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I Looking for Energy? - ‘ s o
‘A Guideto =~ = - .
fnformation Resources '

Aruitoxt provided by Eric:
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- \ Landsberg. Cambridge, Mass.:
SOURCE Boo Ballinger Publishing Co., 1979.
' - Hollander, Jack M., Melvin K.
' : Simmons, and David O. Woed,
. €éds. Annual Review of Energy.
ere "~ Palo Alto, Calif.: Annual -
Reviews, Inc., 1979. :

Integral Urban House: Self-

Reliant Livingin the City.
l By the Farallones Institute. ‘& .

. ENERGY " Emergy: The Néxt Twonty Years. | g
. Study Group Chairman Hans H. .. \', . g . .

San Francisco, Calif.: Sierra

‘ i1 " ClubBooks, 1979. :
or 3 e *  Jeavons, John. How to Grow
' ’ Move Vegetables Than You Ever -

*<  Thought Possible on Less Land ' -
ATIONAL GEOGRAPHIC Than You Can Imagine::
does not necessarily en- Berkeley, Calif.: Ten Speed
l dorse all the referei__xces be- ) L(-)If’:::;};:;‘c HL. Emrs;
.low. They are merely a " Handbook. New York: Van
sampling of many view- Nostrand Reinhold Co., 1978.
points. For other references, Sant; W. Roger. The Least-Cost
' see Readers’ Guide to Peri- Energy Strategy: Minimising
odical Litevature and Books i~ Consumer Costs Through '

Competition. Pittsburgh, Pa.:

Printin your public library. .
' Wiite to: ENERGY, U. S, f:;nqegie Mellon Univ. Press,

Government Printing Qffice,  Sawhill, Jom C., ed. Energy

Washington, D. C. 20401, for Conservation and Public

afree liSt, “Energy Guides ) golict}i'. EI;{K;;!]WIOOd (il;f;f;, N.J.:

» rentice- ,Inc., } _ .
@ From Uncle Sam. Schelling, Thomas C. Fhinking | o™ ‘
{ : _ Through the Energy Problem. :
BOOKS . New York; Committee for

Economic Development, 1979. .
Stobaugh, Robert, and Daniel

Yergin, kds. Energy Future:

Reportofthe Energy Project at

Blandy, Thomas, and Denis
Lamoureux. All Through the
House: A Guide to Home
Weati#rization. New York:

« L Business School. - ‘
McGray-Hill Book Co., 1980. N &G0 Ve Sie et e SELECTED DOE PUBLICATIONS .
Byalin, Joan. Womex's Energy == 11, 1979. THAT HELP SAVE ENERGY AND MONEY
, g""ﬁ.""' ”;’v’;,‘ ’f;";‘."‘;io  Yanda, Bill, and Rick Fisher. The : W - .
Voo tmgand eatsenzation. Fodd and Heat Producing Solar : .
New York: Consumer Action - Greenhouse. Santa Fe. N. Mex. - hall _
Cr-:::};‘i“ﬁ; ulrgei?] d E}”" _ JohnMuir Pubns., Heating with Wood, EDM-1150 . : -

" ources of Prin t(;: I Nom prfz , . Describes the stove equipment available for burning wood safely and
atevials. New York: Neal- .- o efficiently. Compares the heating value of different types of wbod."
Schuman Pubs., Inc., 198.0--}' ) How to Understand Your Utility Bill, EDM-1085

Energyin America’s Future: The .Guide forggpading electric and gas meters and checking utility bills, to lex

Choices Before Us, Project
Director Sam H. Schurr.
Baltimore, Md.: Johns Hopkins _ )
Univ. Press, 1979.¢ ) “ - Insulate Your Water Heater and Save Fuel, EDM-080 .

. how much energy is being used or saved. Includes operating costs of ma’
home appliances. - - )

G G E aa a = e

\ En;fgyli; Z;::tjz;jt“tﬁ é%f::gtlfe Recommends ways to save fuel needed to heat water, starting guith
ma . . H 3 . . .
‘ on Nuclear and Alternative , adequate insulation for the hot water tank. Estimates the savings possibl¢
~ . ﬁ"?rgysyste"f};'iVatioﬁal : 0 Tips for Energy Savers, EDM-064 (English), EDM-065 (Spanish) )
' Research C"“?“"- Published for Practical ways to save energy in your home, garden, workshop, and car.
National Academy of Sciences. v * g ‘ o ’ .
‘ San Francisto, Calif.: W. H. ' : Posters—Conservation series in color featuring children:
Fre O . . , . .
ne:mﬁ &(“b 1980 : He Will Thank You for Conserving Energy, EDM4338 _
AR T . - She Will Thank You for Conserving Energy, EDM-1110 s
L4 A4 » They will Thank You for Conserving Energy, EDM.337 (English), EDM..s.
- N -(Spanish) . » :
' %7 e . .
'\ 13 N For single copies of these or other free publications, or for information on ..
f? . . " specific energy topic, write te ENERGY, P.O. Box 62, Oak Ridge, TN 3785
e N L e 1 1 4 DOE‘produces publications to fulfill a statutory mandate to disseminate
L e information to the public on all en8rgy sources and conservation technolog:
o §. These materials are for public use and do not purport to present an '
Uk ~ exhaustive treatment of the subject,. o~ 0
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| ENelGY eCHNICALOGY330URCL JF ruwen®.....Anthony Jchwaller;

bavis Pyblicatiogs,uorcestor,.ass.-1930. see Chapter 12-inergy
' [ Conservation. =~ ’ ., ‘ , .
S SIS OF PHE RROPOSED NALIONAL olNedGK PLAN. ... .August 1977.
. ﬁ??i‘gzlif ch&ical Agsessment (Vvia) Congress of the United states.,

k]

. ’ . .
* LI § B - \

Rdmw . - ; D. Refemnm . " ’ "\r |o )

o 1. You-What Oil Conservation Means fo You. . S
t"] From the Understanding the Atom series, . Booklet discussing dependence on oil and gas.

mplete sot of which may be obtained free by Interstate Oil Compact Commission, Educational

teachers by writing ERDA (formerly USAEC), P.O. Section, P.O.. Box 53127, Oklahoma City, Qkla.

\- ) .
-lBOx 62, Oak Ridge, Tonnr 37830. . * 73105- ‘
Radioactive Wastes ' 2. Comserve "Energy —Qur Spaceship Earth-Needs - @
. e More Fuel! Comic "book tells ‘mpthods of home
. Nuclear Power and the Public, Harry Foreman, [ energy conservation. Single copies from Edison
.Q{ditor, University of Minnesota Press, Minneapolis, Electric Institute, 90 Park- Ave., New York, N.Y. .
.~ Minn., 1970. - - - R 10016. hd .
/ ) '
. Plans for the Management of AEC-Generated _ N

adioactive Wastes, WASH-1202(73). Division of . The Search for Tomorrow's Power, National
Waste Management and Transportation, July 1973. '

) ic, N ber 1972, pp. 650 ff. -
[Of sale by Superintendent of Documents, GPO, Geographic, November pp

, rice 80 conte. . ' 2. Managing \the Power Supply and’ the
\ ) Environment, Report of the Federal Power
ll. From the ,Understanding ‘tto Atom series, a Commission’s, National Power Survey Task Force on . %
complete set c{f which may be obtained free by Environment, July 1971. Federal Power Commission, *  ~ - ° .
- teachers, writing to ERDA (formerly USAEC), P.O. Washingtan, D.C. 20426. !
Box 62, Oak Ridge, Tenn. 37830. : - -
l Your Body and Radiation i 3. The Sigmﬁclnce of Arab Oil, booklet available in
. Radioisotopes and Life Processes e single copies from League of Arab States Information
The Genetic Effects of Radiation o Center, 35th Floor, 747 31d .Ave., New York, N.Y.
.2. Nuclear Power and the Public, Harry - Foreman, ~ 10017. . ‘ = .. .
' :;il::gr’ ]g—';g ersity of b,ﬁnnesota Pn\”' Minneapolis, 4. Energy and the Future, book giving a general. ‘
: ' - ¢ view. Published by American Association for the
l3. The Effects on Populations of Exposure to Low Advancement of Science, 1973. e,
Levels of lIonizing Radiation, Superintendent of . ' . ‘
Documents, GPO, Price $2.75. - ' - ' ) . ®
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Conservation References.“/‘They also have a slide/tape pfoggaﬂséga21
was'develooed for use by extension service agents but can

. Regquest EERC/IEP 50,
, church or public service groups i . .
/;ae C]MSlr‘mé'(‘)‘ns.er'vation-in the Home “Agent Kit." The Kit conlains

' a geiquq £ five booklets and coordinated slide/tape programs. o | -
Materials include: . $1ide/Tape Program |
‘ ?20k%nerhy Consérvation‘Ethié Use and Consequences: 1Th$ Eneg?z %gg}c_
N : %he Building where . Wrap Up Your Troubles in Your J
N on. i ‘ Box and Save, Save, Save .
roing and . #Stop Thief!" T

i lin .
Fozglggdaggegg; ’ . The Energy Sandwich

You and Your Clothes There's Mqre to it Than Meets‘the Eye
Price is $65.900 plus $3.00 for postage and handling. | )

L
¢

JEnergy Educatfon Materials

Energy Directory and beliogpaghy. NY State

. TN Alliance to Save Energy, 36 W. 44th St., NY
|Ih°pii:; 82 gg: :3&i§¥123u§:353n1;a32i¥,€. ™MY/10036. $2.50. Guide to books, magazines,f,
@veloped by school systems, nonprofit and pamphlets on alternative energy sources

prganizations, and federal agencies. Three and .energy-conscious lifestyles.,

ources .appear frequently and are abbreviated Energy Education Resource Guide. - Maryland
's follows: - . State Dept. of Education. Order ED-179421
. £ ERIC--$4.55. Bibliography of 91 curric-
DOE/TIC Department of Energy/.. ; ulum\units, teacher-annotated, indexed by sub-
. Technical Information Ce r ject anpd qrhgp, with ordering information. -
l ggkag,i(dg: TN»$37830L / " Energy Education Materials Bibliography

;119783 updated versipn available this tall.)
~ Prepared by the Minnesota Energy Agency. An-
+ notated’'bibliography of background materials
and classroom activities indexed by gra .

(For an annotated list of all DOE materials, .
ite Education Divisibn, DOE Consumer
';faiu, 8G082, Washington DC 20585.)

* .levél. Inaludes books from educatidna b
. ERIC -, gggﬁ;:::“;e 5;;325?:: §:£3ibstr. ‘ 1ishersk‘sg*ool Qistricts?m tate and federal '
l § PO Box 190 _ agencies’, 0rder@-162900_ rom ERIC-}54.82.
Arlington V. 22210 : \\ Energy Education Mateyfall #fventory. GPO.
(Prices shown are for paper copy; all ERI _ VoT. ru May 19764 sto -000~-00183-2,
" gpaterials are also available in mécrofiche,) $§5.25. Vol. II (June 1976-Dec. 1978) stook
l ' . r“j #061-000-00341-0, $8. Comprehetsive annotat-
PO 4} Government Printing Offide ed bibliography of K-12 energy &ducation ma-
W ngton DC 20402 terials, including AV, activity packets,

Write for GPO's subject bibliography index printed materials, background reading, other
llnd price list 36, which provide all the in- bibliographies, all with orderimq information.
ormation needed to locate addifjional educa- Prepared by the University of Houston under

** tional materials.) J- contract to DOE's Education Division, -

Q
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JOHN COLOZZ|

TENNESSEE zn:nbv AUTHORITY

"l

(618) 741.667
1.(800Q) 342-134¢/

TO7 CAPITOL BLVD. BUILDING
NAQHVILL.E TENN. 37219

-

nnorgy Conservation -

Energx,Conservation Activi_&fpackets. ‘Towa
Dept. of Bublic Instructiomg(Duane Toomsen),
‘Grimes State Off, Bldg., Ded~Moines IA 50319,
Free to in—st&te‘teachers atten

'entire set, S10; individual units, $2. Three-

ring notebpoks (for K-2, 3, 4, 5, and 6) of
multidisciplinary activities that encourage
conservation, angotated student and teacher
bibliographiee, workaheets, and visuals.’

I1deas and Activities for Teaching Emnerg
Conservation (7/-12). Free from Unliv, of Ten-
nessee Environment Ctr., South Stadium Hatl,
37916. Lesaons and activities

Knoxville TN
for science,

Livin Within Our Means: Ener and Scarcity.
lK 6 and 7-12. New York. State E*ucaEIOn Dept.,

Albanx\n 12234+ Out-of-state requesters or-
O °*ED~093673 (K-6, $6.32)'aqﬂ ED~101959 (7-
ERIC s7 82) from ERIC. ' Background material

ulText rovided by ERIC ™ ‘

'S ) /0,2 .

L)

for a unit in energy conse ~vatiofi; sugges-—
tions for veaching and special tivxties.

Providing for Enerqy Efficiency in gomes

and Small Buildings, developed by the Ameri-

'Prqiectfornn .

ng workshops;

social studies, and language arts.

can Assoclation for Vocational Instructional
Materials for DOE. Available this fall from
DOE/TIC. A training program for use in vo-
tech programs ¢r in homeowner courses offered -
by community colleges, the material can be
used for specific. instru®tion in epergy-sav-
ing methods, inteqgrated into construction
urses, or used for self-paced instruction.
Teacher guide,. student workbook, and three
manuals covering: understanding energy con-
servation, determining energy gain/loss in a

rbuilding,'iﬁ. rmining the,most efficient prac-
. tices, 1 %ﬁ

ing matepia

Energy-Rariched

The National Science
with funding from

+
chers Association,-

as developed instruc-
tional packets desi ned to be integrated iInto
existing classes and an Energy Education Work-

shop Handbook. In addition, NSTA has produced

‘an Energy Environment Sourcebook for teachers

($5), and publishes a free bimonthly newslet-

ter, Enerqy & Education. Sourcebook (stock
O471—I13§g! and newsletter are.available from

NSTA, 1742 Conn. Ave. NW, Washington DC’ 20009

free from DOE/TIC:

Ener. Economy, .&. Environment
IndEruéEionaI ¥acEeEs — .
For primary‘grades: ‘ (jp
The Epergy We Use v N

Community Workers and the Energy They Use
Energy and Transportation - -\ K
For upper elementaty:

Networks: How Energy Liﬂ!s, PeOple,_goods,

The following PEEC materials are availaijy

and Services A )
Bringing FEnergy to the People: Washington,
D.C., and Ghana

Two Fnergy Gulfs

. Wt
For junior high: . )
Energy Transitions in U.S. Hisdgry :
Energy, Engines, & the Induatrial Revolution
Mathematics in Energy . _
Transportation and the City

)

For senior high:
How a Bill Becomes a Law to Conserve Energy _
Agriculture, Energy and Socliety :
U.S. Energy Policy: Which Direction?

Award-Winning Energy Education Activities
(For sclence and non—s8cien asses rief

descriptions of ¥he winnijlg entries to the

1976 NSTA Teacher Participation Contest,

/

-
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Techrical Information Center
l Department of Energy e
. P.O.Box 62 - ‘
Qak Ridge TN 37830 \
o
Chnla..(autd%cp&itmutmforgadu
58). .
oottcr-nll’.w(abmchm gves a brief
rview of the scope and futufe of thctmalcn«w)“

L v

Request:

A subscription to Emergy amd Educatiom (a bi-
thly newsletter with information of interest to tuchon
energy related topics). .

l L 20 2R 2 2R 2R Ak A% B &

\

'n—-'m" ‘

Department of Energy J
Mai Stop 1E-218 :
. Washington, DC 20585
' tquest )
~ . A subscripti Energy Insider (2 newsletter
themrgyvamanonaswdlalhtﬁmoleOE
) rgy education materials). B
T AANANANNANANN NN ]
l ) Department of Energy -
Y Office of Consumer Affairs
' ) Room 8G082
Washmghon DC 20586
P tquest’wwm
" A subscription to The E-crw-Con.w (a
letter with information on federal energy pragrams -
how much you'can get involved. An especially good
sue on energy edication was 1960.) '
SRR EEE L 2 N
l ” Facts About Coalin TmM, .
' " P,O. Box 9100
S Knoxville, TN 37912
! 615/636 6080
eqyest:
Fact: Wcﬂanumtothcl:'.wCﬂ-h
brochure explaining their goals and services).

Bumper Stickers
A poster entitied Tennessss Coalhtchumr
ow 2

-

{mtowk Now. n7.45) .,

IS IR Y A Oq =01 ]-025=4;

r—
* 324 Hemson Hall, University i Tennessee
Kmo » Temmesese 37916 :
. Te : 615-974-0514

) ‘THi ENERGY EDUCATION PLANNER’is
" Bimonthly ds a part of the Energy
Education Program, IundcdthrmehESEA Title IV C.

. Editor: Janice K. Kell .

THE ENERGY EDUCATION PLANNER is supplied
to all portidmﬁﬁ}’chool sysherns and supporting
_organizations and is available free of charge to
mtoruted individuals and osgamntxons Inquiries,
| comsmants, andmhacnpdon requests should be
forwarded to the address shown above. N

~

~

-
Energy Conservation

1. Energy: The New Era, S. 'David Freeman
(New York:"Random House) 1974.

2. Hidden Waste: Potential for Energy Con-
servation, David B. Lange, editor
(Washington: The Congervation Founda-
tion) 1973.

3. The American Enerqgy Consumer, A Report
to the Ford Foundation Energy Policy
roject (Cambridge, MA: Ballinger) 1974.

4. e Eﬁwerﬂ,conservation Papers, Robert
H. Williams, editor, Report prepared
for the Ford Fouridation Energy Policy
Project (Cambridge, MA: Ballinger) 1974.

5. The Contrasumers: A Citizen's Guide to
Resource Conservation, Albert J. Fritsch
- {New York: Praeger) 1974.

M Efficient Electricity Use, Craig-B.

Smith (New York: Pergammon) 1976.
™

7. "Readings on Energy Condervation,"
Selected materials compiled by the Cdn-
gressional Research Service for the Com-
mittee on Interior and Insular Affgirs,
U.S. Senate (Serial No. 94-1)' (Washing-
ton:USGPO) 1975. :

8. ERDA Authorizatiom, Part I, 1976,and

- -Transition, "Conservation,'" Hearings
before the Subcommittee on Energy Rg—
search, Development and Demonstrati®n
of the Committee on Science and Techno-
logy, U.S. Hlouse of Representatives,
94th Congress, First Session (Washing-

. ton: USGPO) 1975.% .

>
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e- neml ”L r--_n_(‘:g_.k.;
vy for survival, tilson Clarvk (Garden Citey, N\ ll)u}»lul; ) 1974, '
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g : (Washington: CSPI) 1975.
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Recent publications on enérgy and the environment E ~
. alich you might find of interest : ) ’
‘ J. M. Hollander and M. K. Simmons (eds.) Annual ~ .
A¥view of Energy, ¥ol. 1 (Palo Alto, California: Annual
Reviews, Inc. 1 ) “.- . v
‘e Allen‘Hammond, William Metz and Thomas Maugh,

rgy and the Future (Washington : American Association
for the Advancement of Science, 1973). -,

. U. S. Council on Environmental Quality, Energy and
t @ Environment (Washington: U. S. Government Printing
Office, 1973). . :

. Congressional Quarterly, Energy Crisis in America
(@ ashington : Congressional Quarterly Service, 1973). -

W. Wilson and R. Jones, E'nfrgy, Ecology, and the
f'uironment (New York: Acadentic Press, 1974).

Exploring Energy Choices: A Preliminary Report
(Washingtori : Ford Foundation, Energy Policy Project,

1974). . .
i “The Energy Crisis: Reality or Myth,” Annals of the
American Academy of Political and Social Science (Vol. 410),

November 1973.
j Energy Fact Book—1976, (Arlington, Virginia: Tetra
T®h, Inc. 1976). )

. U. S. Department of the Interior, United-State Energ
.m)ugh the Year 2000 (Washington: U. S. Government

ting Office, 1972).
P. H. Abelson, (ed.), ENERGY : Use, Conservation, -
oM Supply, (Washington: American Association for the
‘ancement of Science, 1974).

~ Science (Vol. 184), April 19, 1974 (Special issue on
ergy). .
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2 Ourenergy predicament 70 ‘What six experts say
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Seven booklets contained in Edison’ Teaching Kits

' ~ *
N
.

) _ Alternative Energy Sources .-
Experiments You Can Do...from Edison "

’ I g A \"'/ .
hd Energy Copservation . '
Experiments You Can Do...from Edison : .

Rnvironmental E&periments). .. from Edison .
Nuclear Experiments You Can Do...from Edison o
Selected Experiments and Projects...from Fdisop . ) .

Simple E)gperim:-ntﬁ on Magnetism and } )
Elect,;ricity_. . . from Edison _ ,

Useful Science Projects. .. from Edison

EDISON
TEACHING KITS

Withdrawn Dbecause of over-
' demand. these faméd Kits are
. . again available. |deai tor teachers
S through JH. the Kit comprises " s
seven booklets based on
) electrical. chemical, environmen-
tal and energy conservation :
- '} expenments ot Thomas Edison , : ’ ‘
' and other scientists . ' o)
#

Simpie directions. ensive,
easily obtained material® spark
pupil participation Avaslabie only
through this coupon Proven In
12.000 classrooms

To receve your Edison Teaching e »
Kit, mail completed coupon to
Charlgs Edison Fund. 101 S
- Harrnson St . East Orange. N J
07018. Epnclose 50 cents to cover
handling. !
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:Solari_,nergy A

t S o
he Home hnergy Conserva 1on eries New!
e e o o ‘Oo'i'o s o o © & e-0 o o e s o o
toduced by Rodale Press in associglion ' hree ball-hour films on how e reduce v 7 T 28 Minutes Lach With Do-it-Yowseif Guide ,
with Bullfrog Films fossil fucl consumption in Amenca’s’ -« ' - Energy tor Each Film
- §0 milhion cxistin_g homes! % . Consumer Euu. on
o . . " g _ Science
_ R A S . - ;. ) Home Economics R
. Bullfrog Films Inc., Oley, PA 19547 : - “ndustnial Arts ,
. . : L ' Gradas 7 to Adult x
e e e & & 9 v ¢ o & -

How To Ke ep r
& our House -

Ronservation is the only viable short-
rm answer 1o the nation’s energy
oblems. L.eam how to weathenze your
home . . . where tg begin . . . and what
casures are most cost-effective. You
i save up to 50% ol vour fuel bills just
insulating and weatherstnpping.

|~ )
\/\Iood Hea‘t

\\ the pnce of ol necessarily nises, there
i renewed tnterest 1in heating with wood.
vt for you? Learn what's involved . ..

vhit kind of stove best suits vour *
situation . . how to install it safely . . . "
where to get free firewood . . . how much :
vork 1t takes . . . and how to manage
our own woodlot.
' .
o'oooo,oooooooo o_n.o

penling Y ogr HOe j.‘o‘

Up to now, popular interest ih solar
energy hds concentrated on new
structlires. But there are ways to utilize
'Iow -cost. passive solar techniques in
cxisting houses. ‘Featuring noted solar
architect David Wright, this film
covers evervthing from a simple hot air
‘ollector. to adding a picture window,
enclosing your south-facing porch,
bullding 4 sun room. or putting up a

'b()ldl’ chimney for summer coqhng
P
E

[
Midwest Fh Con-
feronce, 1981

Q v

IC.
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e've Got
he Power

A lively and intormed look at the
- ‘cnt energy choice this country fuces.

\m

enicans must decide whether to rely
 nverlear power and fossil fuels
rd” path) or switch to renewable

soft™ path).

!rgy sourcés and-practice conservation

. coal, nuciear power, and synthctic

fucls are all plagued by multiple social

(™

v~ ound alteryatives.

Menergy

——

environmental problems; while the
t path offers opportunities for
munity-controlled, environmental-

\

‘roduccd by Rodalc Press/ A film by John Hoskyns-Abra

'PedalPo

“This film makes a very good point:

An appealing film about appropriate
technology - matching the energy
source to the task at hand. Do we really
need a nuclear reaction to boil an egg
or gnnd grain? The question is not as
simple-minded as it mayscem. For

less than 10% of all the electric energy
dehvered in the U.S. actually requires
clectncty.

fh light-hearted fashion. the film traces
the history of pcdaland treadle machines

da Vinci. to the heyday of pedal power
machines at the turn of this century,
through the wishful thinking of some -
aeronautical pioneers. dowp to the
present day. As the lessons of ap- -~
propriate tcchnology sink in, pedal
machines are seen in,action on home-
steads tlling gardens and splmmg
\u)ud‘ in heart clinics gnndmg grain
for nQntmus bread: and. in a show of
power and® ingenuity. as the energy
source for “Gossamer Condor™, in the
tirst human-powered flight.

Pedal Power s a call for fresh energy
thinking and human-scale technology.

from the intuitive genius of Leonardo - (

-—

. e r——

| hrough micrvicews with Amory L ovins,
.Ba_nrry Commoner, Winona Lal)uke, and
Richard Barnet, as well as commumty

activists from Datis, Ca. to Frankhn
County, Mass., WE'VE GOT THE
POWER documents some impressive
local achievements and shows how
people all over the country can work
together for a safe energy future,

“WEVE GOT THE POWER dis-
entdngles the myths and complexities
of the energy crisis and sends forth a
simple, but by no means simplistic,
message. grounded on c3nservation,
decentralization, and safe renewable
resources.” Senator Mark Hatfield

v
- - - - v w 2w 2w @

Bullfrog Films Inc., Oley, PA

Conservatlon(Su

er

it 15 ridiculous to spend enormoys

amounts of time, money, and energy
developing labor-saving devices, only to

find ourselves in need of ph ysical

exercise... The advocates of pedal power
say. that we can exercise and produce

at the same time.” Reel Change

“4 good discussion film for a-
sideration of alternatives.”
~ the Way We Live.

and introductory mec hanics... The

explanation of the efficiency of pedal

Energy and

“ Best used at high school level. it has
application in college courses on energy

Casseftes
Filmstap - 2 Cassertes
Side A Audible Beep

« Swe 8 /namﬂblc 50 Hr
Shdeshow -

Esther Side A Awdible Beep

Site 8 No Beep
Inaudkble 1000 Hr

(Please specify)

or

With Study Packet consisting of:

Complete Script
Footnotes
Study-Action Guide

19547

la d Wlmfrtd Schcrrcr

.«

con-

1 Cassente (Two formats 4.

power hy Wilson of Oxford University
is in lay terms and easy 1o understand.”
American Journal of Physics

" Youngsters as well as adults will find
this particularly interesting hecause it
shows how the principle of the h:cvde
can be used as a source of power.”
U.S. Catholic Conference

With new study Guide

PR TANIR L 28

26 Minutes

!

/108

color siides/frames

-part filmstrp

~lable)

Avarlable May 1981)

g Energy

! Social Studies
{ Environment

4 Economics
:"l Values

¢ Grades 7 to Adult

itable for kids, tbo)

WA

18 M!ﬂlﬂ” LY
Science-Enargy
Appropnate Technoloy
Physical Therapy
Grades 3 to Adult

.



§ind

ory and potential of wind power with
ctacular anumation from the Oscar-
winming studio at the National Film
d of Canada. The film outlines the
mm.: refinement of wind machines.--
m 7th century Persia down to the'
contemporary Darnieus rotor. It's
2mating to watch the cvolution
nlcmgp and our understanding of
odynamic principkes.
The film then projects into the {uture as

d power becomes a vital component,

ur energy picture. Included are
“designs ranging from new water-
umping windmils to gtant offshore
an platforms; from a rotor to
wer household appliances to a large
nk of machines dcslgncd to replace

I
1
! F. S ¢ o o o O

nlm b\ Barnc ()Idneld

" The

orest

med in a virgin forest in Weste
AustFalia shortly betore his death,
Schumacher makes a powerful plea\for

nmon sens¢ and good planctary

avior  Falking straight to the
audience. he s clearly concerned that
hiy message be understood by as man

yple as pussible.
iny vears ago the scale of human

ceonomic etivity was still small enough
that it presented no lasting threat to
- natural environment. But:if we go‘on
whang our wants and nceds with such
tremendous violence on the front line
with nature, then, Schumacher says, we
n classty ourselves with the en-
ngered species. For all hfe depends on
thin mantle of topsoil.
alking through the forest of gmnt
rah and karn trees. he reminds us of
* etticiency of the perfectly balanced
tarest ecosvstem We should marvel at ut.
Ak learn trom it about long-term
l: kl‘C\ im our tiosphere - | °

- &

" e @& & o
Produced by the Nauonal Fum Board of Canada /A film by Sidney Goldsmith

Harness The

. €
l‘last. here’s a4 concise overview of the

chumacher

. tb G

-

N ew!
expensive diesel electric systems in 12 Minutes
the Arctic. As long as the sun shines Science-Energy
the wind will be available. - Physics

Environment

“This fine little filmn summarizes the
histpry and potential of humankind's
us¢ jof windpower . . . The film is quite
done. with excellent art work and a
clear. understandable narrative. It

Socal Studies
Caregr Education |

Grades 7 1o Adut  ~

v

presents wind as one form of energy and American Filbw Festival
is appropriately optimistic about the . 198‘0"‘:‘" : .
potential of wind.” .
oScience Books & Films Micwest Fim Con-

ference 1350

“The animation is clear and pleasant;
the narration simple and easv 10 under-
stand. The film will be useful in a
variety of school situations - social .
studies. environmental science. phvsics,
and assembly programs.” Media &

Methods ‘With StudyfGuidgs
. ' SR
\ - T . «
”
)
e ¢ ¢ o ¢ © . e o & o ¢ o
. Bullfrog Films lnc Olcy, PA 19547 _

..........................

Edge Of The

re

Schumacher wrote another more 32 Minutes  Grades 7 to Adult -

philosophical book called *A Guide for Environment ‘Honorable Mentian.
the Perplexed”. It might be said that Social Studies  Cokumbus Fikm Fastival, 1960

ON THE EDGE OF THE FOREST Economics Midwest Film Con-

“represents that side of his interests, Values - ference, 1960 .

whereas AS IF PEOPLE MATTERED . -
follows his economic ideds as outlmed n
“Small Is Beautiful”.

- "Revealing scenes of plants and

aninals stress their interaction and the
- need for all forms of life 1o support
one another. Motion pictures of
machine-ravaged forests. witich
Schumacher describes as formerly “like
a temple”. are seen 10 he like a scarred
attlefield with the enemy heing the R
eligion of economics desiring 10 turn '
ervthing of value into cash... A highly
elfective. beautfully photographed.
film. Recommended for all ages.”
Landers

“ 4n appéaling summary u/ some of this
popular economist’s ideas...an ap-
propriate selection for environment and-
economic classes in junior high sc hu(l :
through colleges as- well as for puhlu
Jibraries.” Booklist K .

Y
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" ,'or more information...films :

fallowing films are suirable for general interest audiences and may

e
t borrowed, renied,or purchased for use by schools, libraries, or

-Ommunity organizanons,

8
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'andilders_ 16mm, 20 rhnndres, .
Explores rhe progress and p'orennoi of passive design rhrough

8
INferviews

th builders and owners of passive homes rhroughour the country.
loon Regional Solar Energy Cenrers and Department of Energy
Fiim Library, Technical Infordhanon Center, PO. Box 62 Oalk Ridge, TN

EBJO. Purchase: Narnional Audiovisual Library, General Services

ministranion, Washingron, DC 20409 (Srock A-02139).

- =y | el
WATER-27 min. color. This award-winner expl
both the esthetic and practical use of . It\e:tp;c:u?
ages its wiser use and reuse. It covers
: pollution, irtigation,
dustrial and domestic use, i‘:im;_tion. spect
photograph and original music heighten the story.
Multi-award winner. Avalable 10 71h grade & bigher.
¥3830 " MORYON SALT COMPANY

'

s e— ki

THE ROAD TO ENERGY, UsA — 20 ;
This starring Bob
many roads to visit people whose efforts

i
and conserve en ;
#31142 “&yia dl:e United States,

' - e
&

o d

»

——

———0 e e

REAKS™... AMERICA'S

."WHEN THE CIRCUIT B

0
..“30770

ENERGY CRISIS—29 min. color. How did America’s
energy crisis happen? And how can we meet the chal-
lenge it poses? This film focuses on the need for
America to develop its domestic resources of coal, oil
and natural gas and the need to investigate the promise
of geothermal, nuclear fusion and solar energy as
future sources. Above all it stresses the immediate need
conserve all forms of energy.
FEDERAL ENBRGY ADMINISTRATION

»

FILM LIBRARIAN

-

TENNESSEE GAME & FISH

ISSION

ELLINGTON AGRICULTURAL CENTER
‘ @P. 0. BOX 40747
"NASHVILLE, TENNESSEE 37220

LM SCHEDULING TENTER
3 New Hyde Park Road, New Hyde Park, N.Y. 11040
CONSERVING A HERITAGE .
. lémm Sound-Color 16 minutes

'::DERN TALKING PICTURE SEI"IVICE. INC. °* .

!-e oil industry attempts to demonstrate that oil and
ldlife are compatible when oilmen’and conservation-
1513 exercise understanding and responsibility. Habitat
" "0 ement following drilling results in an increase
EMCM& Some excellent footage on the Whooping
emig=and many other wildlife species is shown.

- Ener on Film, NY State Alliance to Save
!ﬁc?q%, 38 W. 44¢th st., NY NY 10036. $3. 160+ -
films described, with information on audience
level, source, purchase and rental prices,
length, availability in a second language.
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SHELL EDUCATION SERVICE ' -
. - " 29
. _ i
it you would like mformation pertainihg 1o the Ol "&_ /Mw.}‘_’l»(, / ? 7 7

lnqustry (Exploration, Production, ufacturing
Mesearch, Chemical) Rock and Shell collecting.
wiite 10 the address listed below. Please allow ap-

proximately two weeks for maierial.
2 . ! L 4
Organization : :
Name _ ' - s S
Address ' '
3 l STORY OF PETROLEUM O
LETS COLLECT ROCKS )
l : AND SHELLS O -
N SHELLS WONDERFUL
- WORLD OFOIL
OFFSHORE O
ONSHORE O

SHELL. F)Nswffc. 8|
Boo‘l( SERIES\# 1-24 N '

- - . S

Shell Oll Company

One Shell Plaza 1
Houston, Texas 7700
Room 15641

: ered much of what is now N

1430 Sather Cir W Or

2.,;,. e w &2"’& ‘l“?yé&—’ﬁ

Lol wa

'
§

22 A SHELL FILM w
- This Land
41 Minutes/Color - .

_ The evolution of the North American continént.

Amenca. The
film traces the development ofge continent
from a lifeless expanse of rock in Pre-Cam-
brian times until the coming of man.

By a skillful blending of animated maps,
sequences showing natural processes and

More than 500 million years gg:\the sSeas cov-
h

. panoramic landscapes, and museum dioram-

as, the building of the continent and the de-
velopment of life are depicted. The film also
explores the vast natural resources of North
Amenca—precious metals and rare minerals,

. coal and oii*and how they were formed. *

“This Land" looks at the building of our con-
tinent from the viewpoint of science, giving
soma\insight into the ways geolognsts have
been able to reconstruct and make sense of
events that accured beyond the reach of
human history. o -

wal chart avaiable

Inckanagoks, indrana 46209

Ress

-
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Selected Informational Sources For Conservation In The Home

Tennessee Energy Authority (TEA)
Suite 707 g ,
Capital Boulevard Building
Nashville, TN 37219 _

Hot Line 1-800-342- 1340

Réequest Conservatiof In The Home Materials and a copy of Ideas And
Activities For Teaching Enerqy Conservation, Grades -12.

Tennessee Valley Authority (TVA)
TVA Citizens Action Center

400 Commerce Avenue

Knoxville, TN 37902

Hot Line 1-3800-251-9242

Request "Electric Savings" and conservation material.

Department -of Energy - Technical Informatlon Cenier (DOE - TIC)
Citizens Assistance SBction

P. 0. Box 62 -

Oak Ridge, TN 37830 . | - ~
615/576-1301 e : - w

wr1te for “Citizens Awareness Pub11cat1ons,“ EDM 350 (February 1980)
-and a copy of Energy Conservation In The Home

-

5401 Westland Avenue

Consumer Product Safety Hotline b
: Bethesdan, MD 20207 \ |

©. 1-800-633-3326

Provides information and takes complaints on product safety.
+ - T :

Energy, Environment, and Resources Center'
The University of Tennessee

329 South Stadium

‘Knoxville, TN 37916

615/974-4251

Request a free puoiications {ist. For $.75 they will supp]y.you with an

excellent home conservation squrce telling how to.obtain many free
conservation publications. Request EERC/IEP 36, “"Bibliography of Energy

/

K N | 127
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ENERGY EDUCATION PROGRAMS o .

<

Nashville Electric Service - Is Your Company /

To schedule the following programs, contact Jean Howse at Nashville Electric
Service by'calling 747-3865 between the hours of 8¥00'and 5:00 P.M,, Monday -
through Frﬁday. . <
Primary Level

"aAlice in No Energyland" (Grade K—3)

In this imaginative storybook, Alice travels with Rabbit to '"No Energy Land"
and discovers what could become of her lifestyle if she continues to waste energy.
Students will enjoy learning how to conserve energy at home and in the classroom
with energy conservation activities provided for the teacper. .

<

-

Elementary Level

Count Kilowatt (Grade 4) '

- This q7minute entertaining film depicts a magician that performs magic for
Jody and T. J. and reveals to them how energy is being wasted ghroughout their

“home. Each student will receive a Count Kilowatt comic book. A take home

energy survey activity is returned to teacher and the etudent 18 presented -a
Count Kilowatt Certificate and Badge. -

-

Junior High Level (Grades 5-8)

"Saving Energy at Home" : R
Skyrocketing utility biiih\:an be a result of wasted energy in your home.,’
This helpful 30 minute slide P ogram pinpoints common areas of energy waste and
offers students a variety of inexpensive solutions -~ from changing thermostat

settings to varying cooking habits to making minor home repairs.

"Reading Your Electric Meter Can Be Fun"
Electric Meter demonstration explains when tH@ meter is in motion, money

is being spent. Also, gives help ul hints on proper use of small electrical
appliances and cost to operate.

High School Level (Grades 9-12)

"Solar Mgﬁy Today 1

One alternative energy source being explored widely today is 4nergy from
the~augp This 30-minute slide presentation reveals the variety of ways that
the sui's energy is being harnessed for everyday use. Locally and nationally
acclaimed projects are viewed, intluding Solar Nashville domestic water heating

project. T

* Other Energy Conservation programs are in the completion stages. Additional
information will be sent to ypu later. . o "

Y
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Consumer Informedien
Public Documents m cm
Pusbis, CO $1000
(309) ses-g277
Gas Mileage Guide: This guidh gives tuel economy
and other information that can help you select a
vehicle t0 mest transportation needs and at the
same time be fuel efficient. Free. :
Energy Saving through Automatio Thermostat Con-
trole: Advantages of these timing devioces, ;ypn
avaliable, ineteliation. Free.
Getting the Most from Your Hesting Ol Dolier: Five-
page pamphiet. Free.
Tips for Energy Savers: Hints for conserving energy -
in housshold heating, cooling, sppllance.use; imthe
workshop, and in family activities. Free.’
Understanding Your UtiMy Bill: How to read gas and
electric meters, calculate utility coste, and under-
stend the compeny's billing methode and forme.
Free.
Gasoline: More Milss Per Gallon: Bookiet explaining
how a car engine worke, gas ssiection, maintenance
tipe. and driving techniques to improve car perform-
ance and lower costs. 35¢. .
Tips for Motovists: Car maintenance and driving .
techniques for improving gas mileage; suggestions
for curbing car use. Fres. .
Department of Commerce
Washington, D. C. 20230
(202) 763-0200
. Energy Efficiency Sharing: Describes a business-t0-
business approach to the sharing of useful energy
conservation practices and technotogies. 35¢.
SavEnergy Kit for Promoting Energy Conservation: A

\ promotional kit for businesses, containing sample

materials that can be used in an energy conasva-
tion campaign. Single coples only. Free.
Voluntary industrial Energy Conservation Progress
Report: issued quarterly, this publication reports on
progress in energy conseryation made by Key
onorgy-lntonsm industries. 86nolo _copies only.
Free. |,

Edieon Biectric inethuie P

90 Park Avenue

New York, NY 10016

(212) 85738700
Energy Conunmlon Experimenta You Can Do: 32-°
page bookiet. Single copies free.
Our Energy Problema & Solutiona: 45 pages; energy

" consafvation ressarch. Single coples free.

Energy-Saving Tips for Home Lighting: Two-pcgo
bookiet. Single copiee free.

Exxen Company, U.SA. oy ‘
Public Aliaire Deperiment . - ¢
- P O Bex 2180 .
Housten, TX 77001
Mickey Mouse snd Qooty Expiore Energy: Spmic
book that can be ueed as an energy conservation
teaching aid. Free.

R

S /},4'[

<

an

g
./: (] .
The National Federation -
1412 Sixtoonth Strest, N.W.
Washington, D.C. 20036
(202) T97-0000
Comeervation Directory: 1977, 22nd edition, contains N

a list of organizations, agencies, and officials con-
cemed with natural resource use and tnaqomom.
8. . ' : :

" U.8. Department of Energy
Educationat

Programa Branch, Office of Public Atfsirs
20 Massachusetts Avenus, N.W.
Washingion, D. C. 20045
{202) 3re-a074
Energy Conservation in the Homo A curriculum
guide for teachers that contains an abundance of in-
formation on energy conservation. Free.

Energy Conservation Pamphiets: “Energy- Tech-
nology.” “Energy Savings Through Automatic Ther-
mostat Controis.” “Tomorrow's Cars.” "\v‘(ﬂgo Heat
Recovery: More Powar From Fuels.” “"Fu olis: A
New Kind of Powar Plant,” and “Energy Storage.”’

‘ Free.

* L)

. w
U.8. Department of Energy
Technical information Center

Onk Ridge, TN 37830
(618) 483-0611

Enorg); Conservation Fact Sheets: “Homes and
Buildings.” “Industry,” and "Transportation." Free.

. Detrok, Wi 48202 ¢

Industrial Energy Conservation—101 ideas at Work:

Booklet containing a representative selection of
ehergy conservation case histories at work at
General Motors. Free.

e e
o
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Infonnqtign

Recent publications on energy and the environment

L

: whlch you might find of interest:

>

J. M. Hollander and M. K. Simmons (eds.) Annual
f'eue% of Energy, Vol. 1 (Palo Alto, California ; Annual
Reviews, Inc. J976) -

Allen Hammond, William Metz and Thomas Maugh,
Encrgy apd the Future (Washington: American Association
- for the Advangement of Science, 1973).

U. S. Council on Environmental Quality, Energy and
the Environment (Washlngton U. S. Govermment Printing: ¢
Oflice, 1973).

Congressional Quartgrly, Energy Crisis in America
(Washington : Congressional Quarterly Service, 1973). .~

W. Wilson and R. Jones, Energy, Ecology, and the
Environment (New York: Academic Press, 1974). )

Ezxploring Energy Choices: A Preliminar Y Report
(Washington: Ford Foundation, Energy Policy Project,
1974).

“The Energy Crisis : Reality or Myth,” Annals of the
American Academy of Polattcal and Social Science (Vol. 410),
November 1973.

Energy Fact Book—1976, (Arlington, Virginia: Tetra
Tech, Inc. 1976).

U. S. Department of the Interior, United State an gy
Throngh the Year 2000 (Washington: U S. Government
Printing Oﬂice, 1972).

P. H. Abelson (ed.), ENERGY : Use, Conservation,
and Supply, (Washington: American Associatlon for the
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These organizations can

energy. Most pl‘ovidc books and ¢

speakers on request.

American Gas Association
16156 Wilson Boulevard
Arlington, Virginia 22209

American Petroleum Institute
1801 K Street, N.\V.
Washington, D. C. 20006

" American Public Power
: Association '

2600 Virginia Avenue,N.W..
Washington, D. C. 20037

Atomic Industrial Forum
7101 Wisconsin Avenue
Washington, D. C. 20014

r s

Ecology Forum
124 East 39th Street
New York, New York 10016

‘Edison Electric Institute
90 Park Avenue,

'New York, New York 10016

lll'ni.‘gl information about
)clér materials, films, and

Energy Information Center
505 King Avenue.
Columbus, Ohio 43201

National Audubon Society
1130 Fifth Avenue.
New York, New York 10028

Sierra Club .
1051 Mills Tower ‘
San Francisco, California 94104

U.S. Department of Energy
Office of Public Affairs '
Washington, D. C. 20585

U. S. Department of Interior
18th and C Street, N.W.

* Washington, D. C. 20240

~

U. S. Environmental Protection
Agency

401 M Street, S.W.
Washington, D. C. 20460
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